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Section of Comparative Medicine 

president — H. J. Parish, M.D. 

[October 18, 1944] 

A Half-Centuty of Serology 

PRESIDENT’S ADDRESS 
By H. J. Parish, M.D. 

The time about the year 1894 was a remarkable era in preventive medicine. The 
discovery of bacteria during the previous two decades had been followed by researcJi 
into disease-mechanisms, including the study of toxins, and in 1890 Behrittg and Kitasato 
had given the world the first inkling of an antitoxin. They showed that the serum of 
animals that had received non-lethal doses of diphtheria or tetanus toxin could neutralize 
the corresponding toxin and so prevent its harmful effects. On Christmas Day, 1891, a 
child in von Bergmann’s clinic in Berlin was the first patient to he treated with diphtheria 
antitoxin; she recovered. During the next three years several diphtheria patients received 
serum in Berlin, but it was the classic paper of Roux (1894) on the c.xcellent results he 
had obtained in Paris between February and September of dint year which first aroused 
world-wide interest and led to rapid spread of the new treatment. 

. The Treat.ment of Diphtheria in the Pre-ax'titoxi.v Er,\ 

George Washington (1732-1799), -General, Statesman and first Pre.sident of the United 
States of America, was thought by some to have died of diphtheria, but more probably 
his last illness was a streptococcal" pharyngitis or acute laryngitis. He was given garbles 
of “molasses, vinegar and butter” and of “vinegar and sage tea”, bled “heavily” four 
times, and a blister of cantharides was placed oh his throat, “his strength meanwhile 
rapidly sinking”! Fifty years later (about 1850) blood-letting was still used for throat 
infections which might have been diphtheria, although the amount of blood withdrawn 
was less than in the the time of Washington. Other remedies included tartar emetic, 
■ and, after the acute symptoms has passed, drastic purgation with '/• to i grain of calomel 
every one to two hours — for children from 2 to 5 years old (West, 1850). "Bfithin the 
next fifteen years, treatment showed much-needed improvement and was directed to die 
control of the local lesion and support of the patient’s strength; depletion, blisters and all 
counter-irritants were altogether discontinued. 

Bretonneau (1826), the famous clinician of Tours, first recognized diphtheria as a'specific 
infeaion, which he termed diphtherite (diphtheritis), since modified hv his pupil Trousseau 
to diphterie (diphtheria). He also performed the first successful operation for tracheotomy. 
Bretonneau had witnessed the deatii from diphtheria of three of the four cliildren of a 
friend, and, as the fourth lay dying also, he sought and received permission to open into 
the trachea. The patient recovered and lived to the age of 71. 

The Modern History op Diphtheria 

The modern history of diphtheria was usliercd in by workers in Germany and France, 
notably Klebs and Loeffler; Behring, Fraenkel and Kitasato; and Roux, Yersin and 
Martin. The debt we owe to the animal world as a field for experiments and testing 
must be gratefully acknowledged. 

In 1 894, the year of Roux’s classical paper on the serum treatment of diphtheria, Sir 
Joseph Lister obtained some of Rou.x’s serum in Paris and gave it to E. W. Goodall, at 
that time Medical Superintendent of the Eastern Hospital, Homerton, of the Metropolitan 
Asylums Board, London. The twenty cases Goodall treated with this scrum were the 
first to receive antitoxin in England. In die same year, Armand Rufler prepared anti- 
toxin at the British Institute of Preventive Medicine, now the Lister Institute, and his 
serum also was first used by Goodall at the Eastern Hospital on October 23. The Wellcome 
Physiological Research Laboratories were originally established in London in 1894, and 
serology became an important part of their activirics soon afterwards. 

Xov, — C omp. Med. 1 
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At the commencement of 1895 diphtheria antitoxin was on its trial throughout the 
\vhoIe civilized world, and between 1895 and 1899 there was a great diminution in the 
hospital case mortality rates as a result of antitoxin therapy. Tou’ards the end of the 
last century, too, quantitative methods of titration ivere being introduced, and serology 
was becoming an exact science; Paul Ehrlich made his princinal communication on the 
standardization of diphtheria toxin and antitoxin in 1897. 

In tracing broadly the origin and development of ideas, I shall try Jo indicate why thing.'! 
were done in a certain way at a certain time and what led to modifications of methods and 
to new discoveries. In 1884, Loeflier killed animals with cultures of diphtheria bacilli and 
hut did not prove that the organism caused death by elaboration of a toxin. In 
1888, Roux and Yersin proved the existence of this toxin; culture filtrates injected into 
animals cau.sed death in exactly the same manner as th^ living bacilli themselves. How wa.s 
antitoxin discovered? In 1890, Behring and Kitasato noted that the serum of animals which 
had been injected with non-lethal do.ses of diphtheria and tetanus toxins had acquired 
a new property, viz. something which could neutralize or jirevent the harmful effects 
of lethal doses of the toxins. Much of the early work was done in rabbits, but it was 
quickly realized that if antitoxin was to be used in the treatment of human beings serum 
would have to be acquired from large animals, particularly horses. The injection of 
gradually increasing amounts of toxin into animals was soon found to be an unpractical 
method of producing antitoxin, because of the very severe reactions produced. Behring 
and Wernicke, about 1892, showed that animals could be immunized by increasing 
do.ses of living cultures after a protective dose of antitoxic serum. From this point, it is 
a small step to the immunization of animals by injections of toxin partially neutralized 
by antitoxin, so-called toxin-antitoxin mixtures. Park (1929) has stated that as early as 
1897 he used such mixtures for horses in New York City which were used to produce 
diphtheria antitoxin, and in 1903 he published records .showing that three such injections 
might produce several hundred units of antitoxin per cubic centimetre of serum. Theobald 
Smith, in 1909, was the first to suggest the use of toxin-antitoxin injections for the active 
immunization of children. 

One method of producing antitoxin in animals and man was thus the use of preparations 
containing toxin, the serious effects of large doses of which nerc mitigated by 
neutralization with antitoxin. Another line of investigation was ro modify toxin itscji 
so that it could be rendered non-toxic or harmless on injection, while retaining its anti- 
genicity. Salkowski first described, in 1898, the interesting method of modifying to.xin 
with formalin, and in 1904 both Loewenstcin in Vienna and Glennv in England were 
using formalinized toxin, now known as toxoid, in their work. Glcnny (pcr.sona! com- 
munication) first produced toxoid by accident. In those days formalin was added to the 
butts in the diphtheria toxin laboratory as part of the sterilization process between suc- 
cessive batches. Sometimes a particular batch of toxin was of low value when tested for 
minimum lethal dose and combining power in guinea-pigs, but yet immunized animals 
as satisfactorily as the much more lethal batch which preceded it. The cxjjlanation of 
the anomaly was that the residual formalin in the bulk container had converted some of 

the toxin into toxoid. . ,, , . ■ • , 

Although toxoid was in use in serological laborator ts m 1904. about twenty years were 
to pass before it was used for human immunization (OBnen, 1925). Glcnny, Allen and 
Hopkins first suggested this field of investigation in 192.h and Ramon first put the method 
into practice in that vear, closclv followed by Nash, M.O.H. for He.ston and Islcwortb, in 
London. In 1924 toxoid was being used fairly extensively in France, under the name 

°*^Drp'htheriTimmuni7.ation of man reccived a serious setback by the disasters at Dallas 
1919, Concord in 1924 and Baden in 


ui iviy ... - preparations were injected 

Instead of propcrlv balanced mixtures of toxin and antitoxin. Although adequate and 
romnlete reasons were given to account for ihc.se misfonune.s it wa.s only to he expected 
u , levin antitoxin mixtures were henceforth doomed for human immunization. In 
l^is coXv ^-.antitoxin mixtures were already m use in 1924 and 1925, but were 
this , extent during the next decade by two more potent antigens, toxoid- 

superseded to a k g ^ ^ precipitated toxoid (A.P.T.). In 1925, H.nrtlcy of 

antitoxin tioccii c. f Rcse.arch, Hampstead, prepared roxin-antitoxin (locciiles 

theNational ins It Inter Gieni.v ami Pope advocated f„r 

which produced in - flocculcs sii<pciision.s of the lloccule.s which form "lien toxoid 

human use S.i pro^rtions. In 1926 Glenny. Pope. V^athfingion and 

and antitoxin nu- .„„i.-cnic value of toxoid was enhanced by tbc addiiion of 

Wallace discovered , . produced which remained in the iissue.s .mil .ilTorded 

alum. An insoluble conipoim ' a. I j,, H^rr (I9.H) recommended washed 

a molongcd stimulus. Gle^v.^bnilc and Sieveiis f/WU demonstrated 

ali'rn toxoid precipitates -i- antigen.. 
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the rapid elimination of toxoid after injection, and showed that the increased efficiency 
of alum precipitated toxoid (A.P.T.) was due to slow absorption and elimination. Thi.s 
discovery of the value of alum, together with Glenny’s eniphasis on the proper spacing 
of doses" so as to encourage a “secondary stimulus respon.se”, has been invaluable in the 
preparation of antiserum in horses and in active immunization in man. 

Progress in standardization . — ^'fhe development of improved antigens must go pari passu 
with improvements in methods of standardization in the laboratory. We have seen how 
Ehrlich (1897) first introduced methods of exact measurement into the new science. It 
is said that he spoke scathingly of Behring because he had ignored or at least failed to 
develop logically the quantitative aspects of serology. Be that as it may, Ehrlich was 
pre-eminent as a laboratory investigator: he was, in fact, the first great immunologist. 

Until 1909 most animal "experiments involved subcutaneous injections, but in that year 
Romer gave a fillip to investigations of blood antitoxin in man and animals by introducing 
his intradermal giiinea-pig method for the quantitative estimation of antitoxin in serum. 
The intradermal diphtheria virulence test in guinea-pigs was developed through the 
stimulus of Romer’s discovery, and so also was the Schick test (1913) which provides a 
clinical method for determining immunity to diphtheria, based on the antitoxin content 
of the blood. By the way, Schick testing was introduced in this country as a public 
service, at the Infant Welfare Centre in Holborn, London. 

Outstanding in the achievements of the laboratorj' in connexion with standardization 
was Ramon’s introduction of a flocculation method for the titration of toxins and anti- 
toxins. Here again the method was worked out in the first instance for diphtheria, but 
was applied subsequently to other antigens and antibodies, notably those of scarlet’ fever, 
staphylococcal infections, tetanus and gas gangrene. The general convenience and useful- 
ness of good in vitro methods of testing, in conjunction, with iti vivo methods, have 
contributed much to the high standard of efficiency now attained in the immunological 
laboratory. 

The progress which had been made in serology rendered possible the introduction of 
the Therapeutic Substances Regulations of 1931 which control the potency, sterility and 
absence of toxicity of sera, vaccines, prophylactics and certain other therapeutic agent.s 
which are prepared in this country. The Regulations include specific requirements as to 
the nature of the tests made. For diphtheria, tetanus, gas gangrene and staphylococcal 
antitoxins, anti-dysentery serum (Shiga) and anti-pneumococcal sera salnples of carefully 
dried standard serum in sealed ampoules are kept for the Ministry of Health at the 
National Institute for Medical Research. Hampstead. These standard sera are available 
to manufacturers in order that they may check their own standards of potency. The 
British standard sera are themselves carefully compared with International standards for 
the League of Nations Health Commission which, in normal times, are distributed from 
the State Serum Institute at Copenhagen. Sir Percival Hartley has done much for the 
Ministry of Health and for the League in connexion with the standardization of products 
intended for human use. It is probable that similar Regulations will shortly be introduced 
for the control of veterinary sera and prophylactics. 

Concentration and purification . — ^We have seen how antigens for the immunization of 
animals and man have been greatly improved throughout the half-century under review. 
Improvements in testing for potenev and in the control of sterilitv' have also contributed 
tc a higher standard of product for injection. But something further has been necessary 
since horse serum contains, in addition to the globulins which carry the specific antitoxin, 
protein which is not antitoxic. By methods devised to get rid oi as much of the non- 
specific protein as possible, serum has been concentrated and purified. From the practical 
standpoint the result has been that the distressing serum sickness which was so frequently 
observed after injection of natural serum is now a rarity. Serum sickness occurs to-day 
in less than 5% of cases, instead of in 40 to 60%, and it is almost invariably mild. 

Diphtheria antitoxic serum was formerly concentrated by adding appropriate concen- 
trations of ammonium sulphate to the plasma or serum, but in 1936 an improved 
method of purification by' enzyme treatment was reported by Parfentjev. Pope intro- 
duced a modification of this method in 1938-39 and states: “A primary slight action of 
proteolytic enzymes on the antitoxic globulin molecule produces disaggregation into two 
protein fragments. Of these, the non-antitoxic portion is removed by critical heat 
denaturation. The antitoxin remaining in solution is then salted out with ammonium 
sulphate.” 

Enzyme-treated sera represent a great advance on the older types of antitoxin prepared 
by salting-out methods. A greater degree of purity is obtained: there is a marked 
increase in the number of units of antitoxin per gram of protein; and the antitoxic molecule 
is altered, being approximately half the size of the molecule in natural serum or in 
serum concentrated by the older method of ammonium sulphate precipitation. 
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How have all these improvements in preparation and testing been reflected in the type 
of product made available to the clinician, and what has been the trend of clinical 
practice? 

In a leading article in the British Medical Journal of 1894, it was stated that the dose 
for mild cases of diphtheria should be at least 200 immunity units and for severe cases 
400 units repeated, the total dosage being 500 to 1,500 units. Mr. Glenny informs me 
that the "normal" immunity unit in those days was probably equivalent to- 1 or 1-5 
modern “Ehrlich" units. The cost of serum was also low. Tlius, the British Institute 
of Preventive Medicine in London announced in 1894 that steps were being taken to 
provide the serum at cost price, and added that the price of a dose sufficient for one child 
would not e.vceed Is. 6d. 

Ten years later (Bosanquet, 1904), the majority of batches of diphtheria antitoxin on 
the market contained 300 to 500 units .per c.cm. The recommended initial dosage for it 
moderate case was 2,000 units, ;ind for a severe case 8.000 to 12,000 units, or even 20,000 
units, repeated if necessary. A container of 2,000 units cost at that time approximately 
2s. 6d. . 

To-day the potency of most refined sera is not less than 4,000 units per c.cm. and the 
cost of a 2,000 unit container is about 3s. 6d. The dosage used is higher, e.g. 8,000 to 
10,000 units for a mild case and 30,000 to 100,000 units (and more) for a severe case. 


Tetanus 

Kitqsato and Behring (1890) showed that rabbits could be immunized by the injection 
of repeated small doses of tetanus toxin. Tlie .serum from these animals acquired the 
property of neutralizing the toxin both in vitro and in vivo. During the first World War 
tetanus antitoxin was instrumental in reducing markedly the incidence of tetanus amongst 
the wounded. In the second World War, we have an additional preparation, tetanus 
toxoid, prepared by a method analogous to that used for diphtheriii toxoid. Admittedly 
the conditions of warfare are very different, but tetanus 'has been reduced to negligible 
proportions; thus, in the first t«'o years of war in the Middle East only 18 cases of tetanus 
were reported (Boyd and Maclennan, 1942), compared with a case incidence of 9 per 
1,000 wounded men in September 1914. 


of 


SCAKUET FeVEK 

The serology of scarlet fever illustrates the necessity of finding methods of assaying 
potency if progress is to be, made in introducing a new remedy into clinical practice. It 
took over twenty years for evidence to be produced that hatmolytic streptococcal (scarlet 
fever) antitoxin existed and was worth trying, although in the light of present knowledge 
Moser’s serum (1902) was almost certainly antitoxic. Moser claimed good therapeutic 
r<-sults with serum from horses immunized with whole broth cultures of streptococci 
fiom scarlet fever cases; the antigens used would liave contained any toxins developed 
in the broth. Schick reported in 1905 on the use of Mosers serum as follows; "I he 
surprisingly good effect on the cerebral and the general symptoms, the disappearance 
of the cyanosis, the rapid decline of the intensity of the rash and the temperature and 
the disappearance of the diarrhoea can be considered as due only to antito.xic effects.” 
This description is similar to the reports which followed the use of the antitoxic sera o 
the Dicks (1924). . • • , ■ 

Gabritchewsky, in 1907, was the first to immunize actn cl y with .an antigen which must 
have included what we now know as scarlet fever toxin or Dick toxin. He used a vaccine 
of streptococci suspended in the broth in rvhich they .veic gioztni, A number of children 
developed scarlatiniform rashe.s, sore throat, ccc., curing^ active imnninization, similar 
to the “scarlatinal syndrome” or “miniature scarlet which is sometimes observed 

to-dav after injections of Dick toxin f.so-callcd .scarlet fever prophylactic). A further 
noint of interest and importance is that 26 children w io had previously had scarlet fever 
Sowed either no reaction or hut a slight local swelling. 

Rut the work of Moser and Gabritchew.sky. although promising, did not come to frui,ion 
hecause there was no method of standardizing the potency of their preparations. Con- 
OD nions.wcre expre.ssed, partly because some batches of serum or y.accne were 
;,?er Tan others. The cnd-reLilt was that the nroblem was confused until the Dicks 
better tnan oim-i- „„ nick toxin and antitoxin in 1923-24. Methods 

'’‘'SserL'X standaTzation of ic.agents first of all on human skin and later „„ 
then deMSCtl tor tn , - , found to be sensitive to the toxin. The guinea-pi„ 

the skin of the mbh , ...i.icl, nrobablv explains the time-lag between the early 

ordi?hdSa"aShosin and its application in' broad outline to ha.-molytic streptocoteus 

antitoxin. 



5 


Section of Comparative Medicine 5 

As mentioned above, scarlet fever prophylactic consists of toxin and not, as in the case 
of diphtheria prophylactic, of toxoid or a preparation of toxoid. This is unfortunate, 
but sDirlet fever to.void is not readily prepared.. The addition of formalin to the toxin 
tends to destroy it; as toxicity is lost, so is antigenicity. 

Staphvlococcai. Infections 

The event of greatest significance in the serology of Staphylococcus pyogenes in the 
half-century under review was the disaster at Bundaberg, Queensland, in 1928, which 
involved the death of 12 of 21 children, who had . been inoculated with contamiitated 
diphtheria toxin-antitoxin mixture. The cause of death, which was acute staphylococcal 
septicjcmia, led to an intensive study of staphylococcal to.vin and antitoxin by Burnet. 
The existence of staphylococcal to.xins had been fully realized and many of their pro- 
perties described many years before, but this calamity was required to provide the necessary 
stimulus for more thorough investigation and research. It is clear that the tragedy at 
Bundaberg had far-reaching developments. It added point to the work which was &en 
in progress in this country for the official control of therapeutic substances. Again, the 
lethal and dermo-necrotic toxins had to be studied in conjunction with the various 
b*mol3'sins and leucocidins,- and many problems in their application to human and 
veterinary medicine soon presented themselves; unfortunatelv, a number of these are still 
unsolved.” 

, , „ Gas Gangrene 

The serology of the gas gangrene group of organisms is of great importance to both 
medical men and veterinarians. Professor Dalling reviewed the subject in his Presidential 
Address in 1938 and his pioneer work on lamb dysenter)’, e.vcellent from the scientific 
standpoint, is remembered with gratitude by many harassed and worried sheep farmers, 
and it has benefited the community as a whole, especially in wartime! 

Some other Aspects of Modern Serology 
The multiplicily of antigens and antibodies . — Complexity is the outstanding characteristic 
of the modern science of serology'. The more work we do on any problem, and the 
deeper we probe into the mysteries of the microbe and its products and into the intricacies 
• of attack and defence, the more wonderful and sometimes baffling are the further 
secrets of nature which are revealed. Thus, the main feature of the serology of 
Cl. •a.’elcltii is its complexit)'; there are several toxins and antitoxins, some of immuno- 
logical importance, others apparently not. Or, take the case of antipneumococcus serum, 
a typical antibacterial serum; it is odd that the molecule of tlie antibody- produced in 
the rabbit is smaller than that in the human subject. Or, let us touch on the virus 
field. Dr. C. H. Andrewes, in his Presidential .Address to the Section of Pathology in 
1932, told us what we are up against in tackling immunity to the various types of influenza 
virus. Why, for e.xampie, is this immunity so .short-lived? And why do potent neutraliz- 
ing antibodies in a person’s serum only diminish to a limited extent his liability to 
infection? Dr. Felix has made outstanding contributions to our knowledge of agglutina- 
tion, but I dislike him intensely for his discovery of the Vi antigen; it is a far cry to the 
original Widai-agglutination test, Wfliile this discovery’ has complicated the laboratory 
technique, there can be no doubt that it has put the diagnosis of typhoid on a firmer 
basis. Nor am I enamoured of the manifold types of Salmonella; the study of agglutina- 
tion is now a specialist's job. I have lost count of the number of serological types of 
streptococci and of pneumococci. 1 regard myself as primarily a bacteriologist, but I 
soon get lost when I get outside my own narrow field of stud)’. And even in this restricted 
field, I am constantly coming up against problems of chemistry, and even of engineering, 
which are beyond my capacity 

Looking ahead. — What of the future of serology'? The chemist is undoubtedly' making 
outstanding contributions to progress. We are learning much about the nature of the 
toxin-antitoxin reaction; pure toxins and antitoxins have been prepared; the mechanism 
of antibody production is being studied: so far, however, we know next to nothing about 
the reason for the toxicity of toxins. Further work on serology- is going to be worth 
while from the practical standpoint. Chemotherapy is not the last word in the control 
of infection, and already we hear increasingly of drug-resistant strains; it would appear 
that 50% of strains of gonococci arc resistant to the sulphonamides and an ever-increasing 
percentage are resistant to penicillin. 

A notable omission in this survey is the serology of virus infections. But the list of 
diseases due to viruses is a formidable one including, as it does, smallpox, yellow fever, 
influenza, rabies, canine distemper, foot-and-mouth disease and psittacosis, among manv 
others, ° 
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How have all these improvements in preparation and testing been reflected in the type 
of product made available to the clinician, and what has been the trend of clinical 
practice? 


In a leading article in the British Medical Journal of 1894, it was stated that the dose 
inn * cases of diphrheri.*i should be .at least 200 immunity units and for severe cases 
400 units repeated, the total dosage being 500 to 1,500 units. Mr. Glennv informs me 
that thc^^ normal immunity unit in those days was nrobably equivalent to- 1 or 1*5 
modern “Ehrlich” units. The cost of serum was also I'ow. Tlius, the British Institute 
of Preventive Medicine in London announced in 1894 that steps were being taken to 
provide the serum at cost price, and added that the price of a dose siiflicient for one child 
would not exceed Is. 6d. 

Ten years later (Bosanquet, 1904), the majority of batches of diphtheria antitoxin on 
the market contained 300 to 500 units. per c.cm. The recommended initial dosage for a 
moderate case was 2,000 units, and for a severe case 8,000 to 12,000 units, or even 20,000 
units, repeated if neces.sary. A container of 2,000 units cost at that time approximately 
2s. 6d. 

To-day the potency of most refined sera is not less than 4,000 units per c.cm. and the 
cost of a 2,000 unit container is about 3s. 6d. The dosage used is higher, e.g. 8,000 to 
10,000 units for a mild case and 30,000 to 100,000 units (and more) for a severe case. 


Tetanus 

Kitqsato and Behring (1890) showed that rabbits could be immunized by the injection 
of repeated small doses of tetanus toxin. Tlie serum from these animals acquired the 
property of neutralizing the toxin both in vitro and in vivo. During the first World War 
tetanus antitoxin was instrumental in reducing markedly the incidence of tetanus amongst 
the wounded. In the second World War, we have an additional preparation, tetanus 
toxoid, prepared by a method analogous to that used for diphtheria toxoid. Admittedly 
the conditions of warfare are very different, but tetanus 'has been reduced to negligible 
proportions; thus; in the first two years of war in the Middle East only 18 cases of tetanus 
were reported (Boyd and Maclennan, 1942), compared with a ca.'c incidence of 9 per 
1,000 wounded men in September 1914. 


ScAiti-CT Fevek 

The serology of scarlet fever illustrates the necessity of finding methods of assaying 
potency if progress is to be. made in introducing a new remedy into clinical practice. It 
rook over twenty years for evidence to be produced that h.-cmolytic streptococcal (scarlet 
fever) antitoxin existed and was worth trying, although in the light of jjrescnt knowledge 
Moser’s scrum (1902) was almost certainly antitoxic. Moser claimed good therapeutic 
r..sults with serum from Jiorses immunized with whole broth cultures of streptococci 
from scarlet fever cases; the antigens used would have contained any toxins developed 
in the broth. Schick reported in 1905 on the use of Moser’s serum as follows: “Ihc 
surprisingly good effect on the cerebral and the general symptoms, the disappearance 
of the cyanosis, the rapid decline of the intensity of the rash and the temperature and 
the disappearance of the diarrhoea can be considered ns due only to antitoxic effects.' 
This description is similar to the reports which followed the use of the antitoxic sera of 
the Dicks (1924). 

Gabritchew.sky, in 1907, was the first to immunize actively with an antigen which imist 
have included what we now know ns scarlet fever toxin or Dick toxin. He used a vaccine 
of streptococci suspended in the broth in which they were frozen. A number of children 
developed scarlatiniform rashes, sore throat, &c., durin^^ active immunization, similar 
to the “scarlatinal syndrome” or “miniature scarlet fever” which is sometimes observed 
to-dav after injections of Dick toxin (so-called scarlet fever prophylactic). A further 
point" of interest and importance is that 26 children who had previously had scarlet fever 
showed cither no reaction or but a slight local swelling. 

But the work of Moser and Gabritchctv.sky. although promising, did not come to fruition 
because there was no method of standardizing the potency of their preparations. Con- 
tnrv oninions.wcrc expressed, partly bcczinsc some batches of scrum or vaccine were 
1 '..(.r tlnn others. The end-result w.as that the problem was confused until the Dicks 
their imnortant papers on Dick to.vin and antitoxin in 1923-24. AfctJiods were 
devised for die standardization of reagents first of all on human skin and later on 
of the r.abbit, which was found to he sensitive to the toxin. The guinca-pig is 
the skin o toxin, which probably explains the time-lag between the early work 

iiisu^ceptiWe^^ antitoxin and its application in broad outline to bwinolytic streptococcus 

antitoxin. 
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As mentioned above, scariex fever prophylactic consists of toxin and not, as in the case 
of diphtheria prophylactic, of toxoid or a preparation of toxoid. This is unfortunate, 
but scarlet fever toxoid is not readily pr^ared.: The addition of formalin to the toxin 
tends CO destroy it; as toxicity is lost, so is anugcnirity. 

StAPHVXOCOCCM;. iNFECtlOSS 

The event of greatest significance in the serolog)- of Staphylococcus pyogenes in the 
half-century under review was the disaster at Bundaberg, Queensland, in 1928, which 
involved the death of 12 of 21 children, who had .been inoculated with contaminated 
diphtheria toxin-antltoxin mixture. The cause of death, which was acute staphylococcal 
septioemia, led to an intensive study of staphylococcal toxin and ancitoxiii by Burnet. 
The existence of staphylococcal toxins had been fully realized and many of their pro- 
perties described many years before, hut this calamity was required to provide the necessary 
stimulus for more thorough investigation and research. It is clear that the tragedy at 
Bundaberg had far-reaching developments. It added point to the work which was then 
in progress in this country for the ofBcial control of therapeutic substances. Again, the 
lethal and dertno-neorotic toxins had to be studied in conjunction with the various 
hemolysins and leucoddins,- and many problems in their application to human and 
veterinary medirine soon presented themselves; unfortunately, a number of these are still 
unsolved, 

, , G.vs G.vxcrese 

The serology of the gas gangrene group of organisms is of great importance to both 
medical men and veterinarians. Professor Calling reviewed the subject in his Presidential 
Address in 5938 and his pioneer work on lamb dysentery, cxceUenc from the sdentific 
standpoint, is remembered with gratitude by many harassed and worried sheen farmers, 
and it has benefited the community as a whole, espedally in wartime! 


Some other Aspects op Moderx Seroeogy 

The muUipUcity of antigens and antibodies. — ^Comple.\ity is the outstanding characteristic 
of the modern science of serology. The mote work we do on anv problem, and the 
deeper we probe into the mysteries of the microbe and its products and into the intricacies 
of attack and defence, the more wonderful and sometimes baffling are the further 
secrets of nature which are revealed. Thus, the main feature of the scrolo^v of 
Cl. seelchii is its complexity'; there are several toxins and antitoxins, some of immuno- 
logical importance, others apparently not. Or, take the case of amipneumococcus serum, 
a typical antibacterial serum; it is odd that the molecule. of the antifaodv produced in 
the rabbit is smaller than that in the human subject. Or, let us touch on the virus 
field. Dr. C. H. Andrewes, in his Presidential .Address to the Section of Pathology in 
1942, told us what we are up against in tackling immumiy to the sRrious types of influenza 
virus. liTiy. for example, is this immunity so short-lived? And why do potent neutraliz- 
ing antibodies in a person's serum only diminish to a limited extent his liabilitv to 
infection? Dr. Felix has made outstanding contributions to our knowledge of agglutina- 
tion, but I dislike him intensely for his discovery of the Vi antigen: it is a far cn- to the 
original Widal-agglutination test, mile this discovery has complicated the laboratorv 
technique, there can be no doubt that it has put the diagnosis of nphoid on a firm» 
basis. Nor am I enamoured of the manifold tvpes of Salmonella; the' stud v of agglutina- 
tion IS now a spedahst’s job. I have lost count of the number of serolbgical woes of 
streptococci and of pneuttuxocci. I regard myself as primarily a bacteriologist; but 1 
soon get lost s\hen I get outside my own narrow field of study. And even in this restricted 
field, 1 am constantly coming up against problem.s of cheinistrv, and even of engineering 
whjch are beyond mv capacitv ' 

Looking «/,'end.~What of the future of serology? The chemist is undoubtedlv making 
outstanding contnbuuons to progress. We are learning much about the nature otSf 

of antibody production ts being studied; so far. however, we know next to nothing about 
the re^on for the toxiaty of toxins. Further work on serologv is going to bf worth 
while from the praaical standpoint. Chemotherapv is not the last trard in the onnrmt 
xh TsOo'°oi smainf o?gQ incrwsmgly of drug-resistant strains; it would appear 

pilk ™ “ *' ■» 

A notable m this snQJv is the serolog of virus infections. But the list of 

Aseases due to viruses is a formidable one including, as it does, smallpox, vellow fever 
mfl«nza, rabies, canine distemper, foot-and-mouth disea.se and psittacosis, among many 
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[The President concluded his Address by showing on the epidiascope portraits of many 
of the pioneers in the field of serology, beginning with Robert Koch, for it was two of 
his pupils, Behring and Kitasato, who first discovered antitoxic sera. The scries, of 
portraits was accompanied by brief biographical notes and formed a most interesting 
supplement to the Address.] 
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Edward Bancroft, M.D., F.R.S., and the War of American 

Independence. 

By Sir Arthur S. MacNaltt-, K.C.B., M.D., F.R.C.P. 

Conan Dovle in the Adventure of the Nuble liachelor puts the follon ing words into the 
mouth of Sherlock Holmes; 

■‘It is always a joy to me to meet an American, for I am one of those who believe 
that the folly of a Monarch and the blundering of a Minister in far gone years 
will not prevent bur children from being some day citizens of the same world-wide 
country under a flag which shall be a quartering of the Union Jack with the Stars 
and Stripes.” 

To-day when Britons and Americans are fighting side by side once more to preserve 
fieedom and civilization, wc are overjoyed to meet an American, and this afternoon I 
"ant to introduce you to one whose advice if taken might have helped to make that 
"orld-wide country in the eighteenth century. 

Edward Bartholomew Bancroft, for many years forgotten, has many claims on our 
notice as physician, eminent scientist, philosopher, politician, novelist, technical e.vpert 
in dyes and philanthropist. But it was not until seventy years after his death that he 
was also discovered to be the most remarkable spy of all time. 

He was born at Westfield, Massachusetts, in ! 744. Tiie Bancrofts came of good yeoman 
stock and- are a well-known family in Massachusetts. The founder of the family was 
John Bancroft who came there -in 1632. John’s grandson, Samuel, was born at West 
Springfield, Massachusetts, in 1768 and removed to Granville in the same State. He may 
have been a cousin of Edward's for the latter called one of his own sons Samuel. 
Distinguished Bancrofts were the Rev. Aaron Bancroft (1755-1839), Unitarian divine and 
author of a life of Washington (1807), George Bancroft (1800-1891), the historian and 
United States Minister to Great Britain, Hubert Howe Bancroft (1839 1901), a great 
educationalist. Professor Wilder Bancroft is Emeritus Professor of Chemistry in Cornell 
University. Thus Edward belonged to an illustrious New England family. As a boy he 
was apprenticed to a trade. Running away while in debt to his master, he became a 
sailor and made several voyages. On his return he paid what he owed. Like Franklin, 
he was largely self-taught, but he appears to have gone to school, perhaps at Groton, 
Connecticut, in 1758, for Silas Deane, a natite of that town, was one of his teachers. 

He next seems to have acquired some medical training, possibly a.s a surgeon’s mate 
on board ship, for we find him as a medical attendant on a West Indian plantation and 
later in a similar capacity in Dutch Guiana (Surinam). Here Bancroft met Paul Went- 
worth, a member of a well-known New Hampshire family, who owned a plantation there 
and who greatly influenced his career afterwards. Bancroft took advantage of his post ■ 
to studv the flora and fauna of Guiana and early gained reputation as a botanist and 
zoologist. His researches were recorded in his first published book, 7'/ie Natural History 
of Guyana (1769), written in_ the form of letters to his brother. He al.so studied tropical 
plants and their dye-producing properties 
Xov.— -H ist, of Med. 1 
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[The President concluded his Address by showing on the epidiascope portraits of many 
of the pioneers in the field of serology, beginning with Robert Koch, for it was two of 
his pupils, Behring and Kitasato, who first discovered antitoxic sera. The series of 
portraits was accompanied by brief biographical notes and formed a most interesting 
supplement to the Address.] 
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College, Dublin, tbe roll of graduates of that University and the roll of the King and 
Queen’s College of Physicians without finding Bancroft’s name. With Mr. Bishop's help 
I found Bancroft’s name as M.D. Aberdeen in the Roll of Marischal College for die 
year 1774. The degree was awarded to him on the recommendation of Drs. Fordyce and 
Lctsom [sic]. George Fordyce, an eccentric physician, lectured on chemistry and was 
probably interested in Bancroft’s chemical rc.-earchcs. He was a graduate of Aberdeen 
University and no doubt advised Bancroft to seek an M.D. there. 

Bancroft dabbled in literature. He wrote on American subjects for ■ the Monthly 
lievie'^-, on Franklin’s recommendation, and in 1770 published a novel. It was entitled. 
The Hhtory-of Charles ITcitlxvorth, Esq., in a Scries of Letters Interspersed zeith a Variety 
of Important Reflections calculated to Improve Morality and Promote the (Economy of 
Human Life, 3 vols., 12mo, London. Printed for T. Becket in the Strand, MDCCLXX. 
The motto is a quotation from Horace’s Ars Poetica. No doubt Bancroft’s friendship 
«ith Wentworth suggested the name of the hero. It is a scarce book, but I found a copy' 
in the British Museum Library, with the help of Dr. H. Thomas and Mr. Ellis. 

The novel is well written. Bancroft in the coiir!,e of it tjuotes .*\ristotle, the classics. 
Lord BoUngbrokc and Tristram Shandy. He was evidently well read. He is at times 
extremely up to date as, for instance, when he anticipates the New Comnicnwealth Party 
in saying ‘“Ihe soil in every country should he equally distributed among its inhabitants". 

In Charles IVcntzi-orth Bancroft tried to do ttvo things : to write an ethical and socio- 
logical treatise and a love-story. As a consequence, he failed in both aims and the 
novel, although interesting as a study of the author, cannot be regarded as a success. 
Probably Bancroft realized this, for he did not repea’t the experiment. 

Bancroft soon was recognized as a leading London physician, chiefly, it may be supposed, 
on account of his scientific attainments. He was engaged in researches into the produc- 
tion of colours and vegetable dyes, thus continuing the work which he had begun in 
Surinam. On May 6, 1773, he communicated a paper to the Royal Societv “on producing 
and communicating colours", and on May 20 of the same year he was unanimou.siy 
elected F.R.S. He is described in the register of the Society ns “Edward Bancroft, M.B.. 
afterwards M.D." His sponsors were the Astronomer Royal, the King’s Physician (probably 
Sir John Pringle), and Benjamin Franklin. On April 14, 1774, he communicated a paper 
of two pages entitled IFort on Nigrescent Vegetables. This was read at the Committee 
of Papers but not published. 

Bancroft had much perlonal charm and had many distinguished friends. Among 
these may be mentioned Sir John Pringle, Joseph Priestly and John Coakley Lettsom. 
Bancroft may have met Lettsom in the West Indies or have had letters of iiitroduaion 
to him from "America for Lettsom had many American friendships. As we know, Lettsom 
initiated the Medical Society of London in 1773 and Edward Bancroft appears in Samuel 
Medley’s portrait of the Founders of that Society. In Sir StClair Thomson’s Annual 
Oration where an account is given of these founders. Edward Bancroft has been confused 
with his son, Edward Nathaniel. The latter was only one year old in 1773 and was in the 
West Indies in 1800 when Medley painted this picture, which includes most of the leading 
medical men of the period. Bancroft seems to have taken an active part in the early 
days of the Medical Society. He staunchly supported Lettsom and on January IS, 1775, 
helped to elect him President and acted as Secretary of the Society for that special meeting. 

Bancroft corresponded with French savants, especially Berthollet, the eminent French 
chemist, and was accepted by the scientists of both London and Paris as one of themselves 
and an authority in his own subject— dyeing. He was regarded by the East India Com- 
pany as the chief expert of the day on dyes, and they submitted samples of Indian pro- 
ducts to him for information concerning their dyeing properties. He helped the Company 
to introduce lac dye. 

In 1775 he obtained a Government patent, which licensed him to make, use, exercise 
and vend in England, Wales and Berwick-upon-Tweed his discovery and invention that 
certain vegetables growing spontaneously in His Majesty’s American Dominions, and 
never, as he believed, used for any Art, Trade or Manufacture within Great Britain except 
by himself and those employed by him. were capable of dyeing wool, cotton, &c. Three 
articles were included in the patent. First, the bark, fruit and excrescences of vellow 
or black oak; secondly, the bark and fruit of the American hiccory or walnut tree;, and 
thirdly, the red mangrove tree. The two latter were not of much use, but the yellow oak 
was most successful. Subsequently. Bancroft gave it the name of quercitron, derived 
from the Latin words quercus cilrini. The value of quercitron bark in dyeing was his 
personal discovery. 

Mr.' Lawrence Morris, Editor of The Dyer, informs me that quercitron became one of 
the most important of the vegetable colouring matters and retained its position until 
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The Natural History is a book of just over 400 pages. Its wide character is revealed 
by the title-page, which has all the detail of the title-pages of Defoe and other seventeenth 
and eighteenth century writers. 

' An 

Essay on the Natural History 
of Guiaria in South America 
containing 

a Description of Many Curious 
Productions in the Animal and 
Vegetable Systems of that Country 
Together with an Account of 
The Religion, Manners and Customs 
of Several- Tribes of its Indian 
Inhabitants 
interspersed with 

a Variety of Literary and Medical Observations 
in Several Letters 
from 

A Gentleman of the Medical Faculty 
During his Residence in that Country. 


It is adorned with a short Latin quotation from Seneca and printed for T. Becket and 
P. A. de Hondt in the Strand, London, MDCCLXIX, price 6s. 8vo. 

In the Advertisejuent Bancroft said he had determined at first to be anonymous, but 
reveals his identity through the representations of friends "the justice of their remonstra- 
tions overcoming his juvenile timidity”. 

The accounts of the zoology, botany, ethnology,^ customs and diseases of Dutch Guiana 
are interesting, but of necessity somewhat superficial in a single volume covering so wide 

a field. » , Tj II 

Bancroft mentions the electric eel and discusses M. Keaumui s theory with re.spcct to 
it. The third letter dealing with the religion, manners and customs of the Indian tribe.s 
is of special anthropological interest. This letter also includes an account of the Woorara 
or Indian Arrow Poison, the clinical c/Tects of which are described and certain experiments. 
There is a footnote on p. 300 to this effect: 

“As the Author has brought a considerable quantity of this Poison to England, 
any Gentleman, whose genius may incline him to prosecute these experiments, and 
whose character will warrant us to confide in his liands a preparation capable of 
perpetrating the most secret and fatal villainy, may be supplied with a sufiicient 
quantity of the Woorara, by applying to Mr. Becket in the Strand.” 

In the concluding letter (Letter IV) Bancroft refers to the insurrection of the negro 
slaves in the Colony of Bcrbicc in 1763 and its subjection by the aid of an English ship 
bringing marines and soldiers from Barbadoes. Here the author digresses into sonic 
reflections on slavery. The emancipation of slaves always concerned him and later in his 
life he corresponded with Thomas Jefferson on the subject of slavei-j- in the North American 

^°Banwoft briefiy describes the diseases he met with in his medical practice. They 
comprise “incurable leprosy”, yaws, which he w.as the liist to note could be conveyed by 
flics and for which he gave sulphur to promote the eruption; when the yaws suppurated 
he cured the disease by salivation with mercury; guinea-worms and worms generally; 
CoUca Pictonum or West India dry gripcs; intermitting fevers (m.alari.a), which he treated 
with bark: the bilious putrid fever of the ^^cst Indies (yellow fever); and the bites of 

'‘'Almcethcr'di'i;'^ reflects the observatmn, gcner.-il knowledge, scientific and medical 
lear^ng of the young American doctor. When published i, gave him some reputation. 
icarmnj^ ^ i fmm the book republished' in rlie Aunttni 


^ rlV^6r 

^^al^eSs thL ^ be;m a st^ 


obtain 


ining 
student of cf 


the dcpcc o " ' * ‘ dedicated his Natural History to William Pitcairn. M-O.. P.U.c.p, 
Bartholomews, for pe.spect and Gratitude”. .1 enn^not trace 

Physician His name docs not appear among the alumni of Oxford or 

his listers were often imperfectly kept in the eighteenth century 

Cambridge, but ridge he m.av have been a graduate of that Unner.sity. j^r. 

as he sent his .son. rcmiest has'kiiidiv searched the entrante records of 7rii,i[v 

T. P. C. Kirkpatrick, at m\ rcquesi. n. . . 
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College, Dublin, rlic roll of graduates of that University and the roll of the King and 
Queen’s College of Physicians without finding Bancroft’s name. Af'ith Mr. Bishop’s help 
I found Bancroft’s name as iM.D. Aberdeen in the Roll of Marischal College for the 
vear 1774. The degree was awarded to him on the recommendation of Drs. Fordyce and 
Lctsom [sic]. George Fordyce, an eccentric physician, lectured on chemistry and was 
probably interested in Bancroft’s chemical researches. He wa.s a graduate of Aberdeen 
Universitv and no doubt advised Bancroft to seek an M.D. there. 

Bancroft dabbled in literature. He wrote on American subjects for 'the Monthly 
Review, on Franklin’s recommendation, and in 1770 published a novel. It was entitled, 
The History-of Charles IVent-d’orth, Esq., in a Scries o/ Letters Interspersed with a Variety 
of Important Reflections calculated to Improve Morality and Promote the CEcononty of 
Human Life, 3 vols., !2mo, London. Printed for T. Bcckct in the Strand, MDCCLXX, 
The motto is a quotation from Horace’s Ars Poelica. No doubt Baricroh's friendship 
with Wentworth suggested the name of the hero. It is a scarce book, but I found a copy' 
in the British Museum Library, with the help of Dr. H. Thomas and Mr. Ellis. 

The notel is well written. Bancroft in the course of it quotes Aristotle, the classics. 
Lord Bolingbroke and Tristram Shandy. He was evidently well read. He is at times 
extremely up to date as, for instance, when he anticipates the New Commonwealth Party 
in saying ‘‘The soil in everv country should be equally distributed , among its inhabitants’*. 

In Charles Wentworth Bancroft tried to do two things: to iiritc an ethical and socio- 
logical treatise and a love-story. As a consequence, he failed in hoth aims and the 
novel, although interesting as a study of the author, cannot be regarded a.s a success. 
Probably Bancroft realized this, for he did no: repeat the experiment. 

Bancroft soon was recognized as a leading London physician, cliiefly, it may be supposed, 
on account of his scientific attainments. He was engaged in researches into the produc- 
tion of colours and vegetable dyes, thus continuing the work which he had begun in 
Surinam. On May 6, 1773, he communicated a paper to the Royal Society "on producing 
and communicating colours”, and on May 20 of the same year he tvas unanimou,sIv 
elected F.R.S. He is described in the register of the Society as "Edward Bancroft, M.B^, 
afterwards M.D.” His sponsors were the Astronomer Royal, the King's Physician (probably 
Sir John Pringle), and Benjamin Franklin. On April 14, 1774, be communicated a paper 
of two pages entitled B'orfe on Nigrescent Vegetables. This was read at the Committee 
of Papers but not published. 

Bancroft had much personal charm and had many distinguished friends. Among 
these may be mentioned Sir John Pringle, Joseph Prie.stly and John Coaklcy I^cttsom. 
Bancroft may have met Lettsom in the West Indies or have had letters of introduction 
to him from America for Lettsom had many American friendships. A.s nc know. Lettsom 
initiated the Medical Society of London in 1773 and Edward Bancroft appears in Samuel 
Medley's portrait of the Founders of that Society. In Sir StClair Tbomson’s Annual 
Oration where an account is given of these founders. Edward Bancroft has been confused 
with his son. Edward Nathaniel. The latter was only one year old in 1773 and was in the 
West Indies in 1800 when Medley painted this picture, which includes most of the leading 
medical men of the period. Bancroft seems to have taken an active part in the earlv 
days of the Medical Society. He staunchly supported Lettsom and on January 18 1775 
helped to elect him President and acted as Secretary of the Society for that special meeting! 

Bancroft corresponded with French savants, especially Bertholict, the eminent French 
chemist, and was accepted by the scientists of both London and Paris as one of themselves 
and an authority in his own subject— dyeing. He was regarded bv the East India Com- 
pany as the Aief expert of the day on dyes, and they submitted samples of Indian oro- 
tJucts to him for information concerning their dyeing nropcrtie.s. He helped the Comoanv 
to introduce lac dye. \ 

In 1775 he obtained a Government patent, which licensed him to make, use, exercise 
and vend in England, Males and Beririck-upon-Twced his discovery and invention that 
certain vegetables Rowing spontaneously in His Majesty’s American Dominions and 
never, as he believed, used for any Art, Trade or Manufacture within Great Britain c.xcent 
b> himself and those employed by him. were capable of dyeing wool, cotton, &c 'fhrL 
artic es were included m the patent. First, the bark, fruit and excrescences of yellow 
or black oak, secondly, the bark and fruit of the American hiccorv- or walnut tree- and 
thirdly, the red mangrove tree. The two latter were not of much we, hut the yellow oak 
was most successful Subsequently, Bancroft gave it the name of qucrcilron derived 

perTon!^'dhcoveir was his 

Mr.' Lawrence Morris, Editor of The Dyer, informs me that quercitron hccame nn, r 
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The Natural History is a book of just over 400 pages. Its wide character is revealed 
by the title-page, which has all the detail of the title-pages of Defoe and other seventeenth 
and eighteenth century writers. 

' An 

Essay on the Natural History 
of Guiaiia in South America 
containing 

a Description of Many Curious 
Productions in the Animal and 
Vegetable Systems of that Country 
Together with an Account of 
The Religion, Manners and Customs 
of Several' Tribes of its Indian 
Inhabitants 
interspersed with 

a Variety of Literary and Medical Observations 
in Several Letters 
from 

A Gentleman of the Medical Faculty 
During his Residence in that Country. 


It is adorned with a short Latin quotation from Seneca and printed for T. Becket and 
P. A. de Hondt in the Strand, London, MDCCLXIX, price 6s. 8vo. 

In the Advertisement Bancroft said he had determined at first to be anonymous, but 
reveals his identity through the representations of friends "the justice of their remonstra- 
tions overcoming his juvenile timidity”. 

The accounts of the zoology, botany, ethnology, customs and diseases of Dutch Guiana 
are interesting, but of necessity somewhat superficial in a single volume covering so wide 
a field. 

Bancroft mentions the electric eel and discusses M. Reaumur's theory with re.spect to 
it. The third letter dealing with the religion, manners and customs of the Indian tribes 
is of special anthropological interest. Tliis letter also includes an account of the Woorara 
or Indian Arrow Poison, the clinical effects of which are described and certain experiments. 
There is a footnote on p. 300 to this effect: 

“As the Author has brought a considerable quantity of this Poison to England, 
any Gentleman, whose genius may incline him to prosecute these e.xperiments, and 
whose character will warrant us to confide in his hands a preparation capable of 
perpetrating the most secret and fatal villainy, may be supplied with a sufficient 
quantity of the Woorara, by applying to Mr. Becket in the Strand.” 

In the concluding letter (Letter IV) Bancroft refers to the insurrection of the negro 
slaves in the Colony of Berbice in 1763 and its subjection by the aid of an English ship 
bringing marines and soldiers from Barbadocs. Here the author digresses into some 
reflections on slavery. The emancipation of slaves always concerned him and later in his 
life he corresponded with Thomas jeffenson on the subjecr of slavery in the North American 


Colonics. , . , . , . 

Bancroft briefly describes the diseases he met with in his medical practice. They 
comprise “incurable leprosy”, yaws, which he w.as the first to note could he conveyed by 
flies^and for which he gave sulphur to promote the eruption; when the yaws suppurated 
he cured the disease by salivation with mercury; guinea-worms and worms generally: 
CoUca Piclonum or West India dry gripes; intermitting fcvcr.s (malaria), which he treated 
with bark- the bilious putrid fever of the Wc,st Indies (yellow fever); and the bites of 


Altotrcther the book reflects the observation, general knowledge, scientific and nicdic.il 
of the young American doctor. When published it gave him some reputation. 
We f ni for inslancc. long extracts from the book rcpubli.shcd' in the Annual J{cf;isler. 

miTic to Encland (? or 1/66) and studied medicine, obtninmc 

Edward Bancroft ,m.d. He may have been a student of st 

the , j-pj. dedicated his Natural History to William Pitcairn. M.D., F.R.C.P., 

Bartholomc ., „ .^^lon^ew’s Hospital, "with Re.spect and Gratitude ’. I cannot trace 

Physici.-m of S . .Jtl^ appear among the alumni of Oxford or 

his original On • - . nf,cn imperfectly kept in the eighteenth century .-^d 

Cambridge. ^ to^ambridge he may have been a graduate of that University. Dr. 
as he sent hiS h.as kindiv searched the entrance records of! r.nitv 

T P C. Kirkpatrick, at nn requcsi. 
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in Paris as a joint commission. Lee suspected Bancroft of being a spy, but had no 
proof. To counter this, Bancroft arranged with William Eden, Under-Secretary of State, 
that he sliould be arrested on a cliarge of complicity in the plot of “John the Painter", 
John Aitken, for setting lire to British dockyards and exiled to Paris, where Franklin 
made him Secretary to the American Commission. In this way the British Government 
had access to all the secrets and plans of Congress and the Commi.ssioncrs. Bancroft, under 
his secret agent name of "Mr. Edwards", throughout 1777 repeatedly implored the 
Government to make peace with the Colonies before their alliance with France teas con- 
cluded. Had his advice been taken, a durable settlement might have been made and 
many thousands of British and American lives spared. 

Unfortunately, King George III shut his eyes to the impending danger, writing to Lord 
North that “as Edwards is a stockjobber as well as a double spy, no other faith can be 
jdaced in his intelligence, but that it suited his private views to make us expect the French 
Court means war”. Bancroft held up the information of Burgoyne’s surrender at Saratoga 
in order to make "a killing on the London Stock Exchange”, and netted a large sum by 
his astuteness. This confirmed the King’s distrust. When the Treaty of Alliance between 
France and the- United States was signed in 1778, Bancroft transmitted a copy of it to the 
British Government within the unprecedented short space of forty-two hours. 

During the concluding years (1780-83) of the War of American Independeticc Bancroft 
continued to render good service to the British Cause. He supplied all particulars con- 
cerning the French fleets and armies to the Government. His position as Secretary to the 
Commissioners was so well established that de Vergennes in 1779 sent him to Ireland in 
order to survey the prospects of fomenting an insurrection in Ulster with aid from France. 
Bancroft advised against this scheme, and in 1780 his salary as a British agent was 
increased from £500 to £1,000 per annum. Nor was the indefatigable Doctor unmindful 
of his business interests. In this year, Paul Jones entered into a commercial enterprise 
with him for importing quercitron bark for dyeing wool. Berthollet in his Elements of 
the Art of Dyeing (1791) tells us that Dr. Bancroft had obtained an c.xclusive right to 
the traffic of this bark in France as well as in England. His agent in France was a “Mr. 
Brown,” evidently a respected authority on dyeing. 

In 1783 the Whig Ministry acknowledged the independence of America and a treaty 
was signed by the Americans'without the knowledge of their French allies. In September 
general peace was restored. Bancroft, no doubt, was closely concerned as an intermediary 
behind the scenes in all these negotiations. 

In June 1783 he saw' Lord North and Mr. Fox in London and arranged to get informa- 
tion for them concerning the state of affairs in the United States. He ostensibly went 
there on a mission to recover payment of a loan which had been made by the Pnnee of 
Luxemburg to the State of South Carolina. He stayed with his friend Franklin in 
Philadelpkua and obtained much political information which, on his return in 1784, he 
gave to the British Government. He had an interview with Mr. Pitt in which he advised 
a naval blockade of America, asserting if this were done that within a year the Colonies, 
finding their trade interests thus affected would return to their old allegiance. But the 
British Government had had enough of fraternal warfare. 

It was at this time that Bancroft wrote his striking appeal to the Marquis of Carmarthen, 
Foreign Secretary, for arrears of salary' in which he records his services as a British spy. 
This apparently wound up his employment in the British Intelligence Service and he 
proceeded therMfter tvith hjs researches in the chemistry of dyeing and with his com- 
mercial and speculative ventures. He retained his British citizenship, and in 1785 an 
Act of Parliament was passed concerning the discovery' of quercitron bark, the use and 
application of which for dyeing, calico-printing, &c., were exclusively vested in Dr. Edward 
Bancroft for a term of ten years, in addition to his original monopoly of fourteen y'ears, 
making twenty-four in all. This was procured by Government interest and evidently 
as a solatium to the ex-spy, for Mr. ESen was active in carrying the Bill through the 
House of Commons. He still retained an interest in affairs and oscillated between London 
and Paris from 1784 to 1792 keeping his finger in the British and American political pie. 

Although a fortune must have passed through his hands, Bancroft was often pressed 
for monev. He had a grotving family to support, two establishments, one in London, 
the other in Paris, and his business enterprises involved him in expensive litigation. Yet 
he had a kind heart, and when the unjustly discredited Silas Deane wrote to him from 
Ghent, Bancroft invited him to London and helped him with money and medical care. 
Deane died in 1789 at Deal on the eve of departure for Canada and Bancroft wrote the 
account of his end. 

He urged Franklin to write his autobiography. In 1786 Franklin wrote to Bancroft: 
“I have made some progress in ray autobiography and hope to fini.sh it this winter”. In 
Kov, — Hist, of Med. 2 
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OTmparatively recent times. He adds: “In fact, I believe it is still used to a small extent. 
At any rate, it was advertised and listed in trade directories until the outbreak of war,” 

At 30 years of age then, Edward, Bancroft was .settled in London, married, a Fellow, 
or the Koyal Society and with a high scientific reputation. In starting manufactures of 
calico printing and woollen dyed goods he was turning his botanical and chemical know- 
ledge to^ profitable use. His industry must have been indefatigable, for these multifarious 
occupations did not solely occupy the time ot the young American. These were the days 
when the colonists of North America were beginning to stretch their limbs and realize 
that the mother country could no longer keep them in leading strings. 

^Edward Bancroft appeared now ns an American patriot. He published in London, in 
1 /69, Remarks on a Review of the Controversy between Great Britain and Her Colonies. 
This essay was a noteworthy conti'ibution towai'ds a possible settlement. He attended 
with his friend Benjamin Franklin the famous meeting in the Cockpit in 1774, when 
■ Franklin was arraigned before the Privy Council Lords Committee, and renewed his 
friendship with Paul AVentworth, now an American agent of the British Intelligence 
Service. The latter induced Bancroft to lake up the hazardous and perilous role of a 
double spy. 

In 1775 Paul Revere made his famous ride and hostilities between British troops and 
the Colonists began with the di.sastrous affair at Le.vington. ' Franklin in that year returned 
to America, and in June 1776, Silas Deane came to Paris as the first diplomatic representa- 
tive of the United States. He carried with him Franklin’s instructions and letters to 
Btincroft. Bancroft saw Deane in Paris, learned the purpose of hi.s mission and his secret 
negotiations with the French Government. In a memorial to the Marcpiis of Carmarthen 
.(1784) which is among the Auckland Papers in the Briti.sh Museum, Bancroft states that 
he had then resided ten yetirs in England and o.xpected to .spend the rest of his life there. 
Fie felt as a loyal British subject that the Government .should be informed of the danger 
of French interference and hoped that thus informed they would prevent it by_ some 
accommodation with the Colonies or by other means. He emphasizes that his motives at 
the outset were purely disinterested. On his return to England, Bancroft consulted 
Wentworth who took him to see the Secretaries of State, Lords Weymouth and Suffolft- 
These astute noblemen soon realized that in Bana'oft thev had' found a most valuable 
informant.' “I was urged on”, writes Bancroft “to ■watch and disclose the progress of it; 
for which purpose I made several journeys to Pari.s, and maintained a regular corres- 
pondence with Mr. Deane through the Couriers of the French Government. And in tins 
way I became entangled and obliged to proceed in a kind of Business, as repugnant to 
my feelings, as it had been to my original intentions.” All this is no doubt perfectly 
true, but he adds: “Being thus devoted to the Service of Government, I consented, like 
others, to accept such Emoluments, as my .situation indeed required.” 

Mr. Lewis Einstein whose authoritative work. Divided Loyalties, t treating of Americans 
in England during the War of Independence, first introduced me to Bancroft, and who 
has kindly helped me in the preparation of this paper, point.s out that in a letter to Deane 
the Doctor had much to say about his influential English friends “like Lord Camden, 
and TIromas Walpole, the member from Lynn, who at this time, unknown to Deane, 
was Bancroft’s partner in .speculations on the Stock Exchange as well as in certain ventures 
of shipping cofitraband to America’,’. Thc.se_ arc further indications of Bancroft's large 
business interests, some, I fear, not altogether reputable. He conveyed items of gossip 
and trivial information about English politics to Deane who accepted them indiscrimi- 
nately, and wrote to the Secret Committee of Congress in Philadelphia that no one had 
better intelligence in England than Bancroft who wa.s in close touch with the Wliig 
Opposition.- “Dr. Bancroft- of London merits much of the Colonie.s", he added I.ater. 

The double role of American patriot and Briti.sh spy was a diflicult one to piny, but, 

-IS we shall sec, Bancroft plavcd it to perfection. Both he and Deane were in comniunica- 
'lion with M Gamier, the French Cliarge d’ Affaires in London, and Bancroft was able to 
send his letters to Deane imccnsorcd to Paris in the French diplomatic pouch. Although 
this was done with the knowledge and ap.proval of his employer, William Ldcn. Under- 
yecretarv of State, who controlled the British Irilclligcncc .Service, ncverthelc.ss Eclen di.s- 
becrctary occasion when Bancrofts mistress was leaving to meet him 

S JoUd V.-r.rra, her .-hh c»,p.„,„„ 

who secretly ‘■yoroil'Ctl the ly ’ f.'ilcd ..pil Congress piiltiishctl the Dccl.ir.rlion ol Inticpen. 
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procured, were currently sold ("though without any benefit to me") for six times their 
original price. 

In 1799 Bancroft failed to get his monopoly for importing quercitron bark renewed; 
the bill for extension passed the Commons with commendable speed, but was thrown 
out by the House of Lords owing to organized opposition by Northern dye manufacturers. 
Bancroft wrote a pamphlet of protest to Parliament upon the subject. He writes in 
1813; "I was left with very little remuneration for tlte labours of a great part of my life. 
In less than twelve months this bark rose to three times the price at which it had been 
invariably supplied by me, and at which I should have been bound to supply it for 
another terra of seven years, if the bill had become law; and it has on the average been 
at nearly double that price to the present time. This is the only instance, I believe, in 
which an invention ever became more costly after the expiration of a monopoly, granted 
to remunerate the inventor, than it was during the continuance thereof, and it has 
demonstrated most incontrovertihly, that my opponents were greatly deceived and that I 
was greatly wronged”. 

With the idea of compensating himself financially for this disappointment, Bancroft 
postponed work on the second volume of The Philosophy of Permanent Colours, and, 
although nearly 60 years of age, made two voyages, one to North and the other to South 
America. We learn from a note to his son’s Essay on Yellow Fever that in 1804-5 he 
was in South America and stayed with Dr. and hlrs. Ord when going from Demarary 
(Demerara) to Berbice in British Guiana and returning thence. Dr. Ord was formerly 
Surgeon to the 39th Regiment. Bancroft ascertained from him that he did not consider 
Yellow Fever contagious, and obtained a similar opinion from Mr. Dunkin, late Garrison 
Surgeon at Demarary and then Deputy Inspector of Army Hospitals. The veteran 
traveller probably also visited Surinam and renewed old friendships both there and 
during his tour of the United States. When one remembers the discomforts and perils 
by land and sea in travelling in the early part of the nineteenth century and the grave 
risks of contracting yellow fever and malaria in South America, the Doctor’s courage 
and adventurous spirit at a comparatively advanced age call for high commendation. But, 
as he himself tells us, in both of the two expeditions his expectations of financial success 
were frustrated by ill-health, and he returned to England “having then attained an age 
but little suited to a renewal of such undertakings”. 

He was now an old man. The days of midnight revels in London and Paris were over; ■ 
political scheming and intrigues were things of the past. Yet his brain still was active, 
and he pursued his chemical experiments with all the zeal of the true scientist. He must 
have been cheered by his eldest son’s professional distinction. In ISl 1 he edited this 
son’s Essay on Yellow Fever. He supplied a number of footnotes to the book, but does 
not obtrude himself as editor, i 

In 1813 Bancroft published a revised first volume and the promised second volume of 
The Philosophy of Permanent Colours. He notes on the title-page that he is a Fellow 
of the American Academy of Arts and Sciences of the State of Massachusetts Bay. An 
American edition was published by Thomas Dobson, Philadelphia, in two large octavo 
volumes, price six dollars. This work had an equally good reception to that given to the 
volume published in 1794. 

The last publication of Bancroft’s which I have been able to uace appeared in 1816 
in the Annales de Chemie, Vol. Ill, pp. 225-237, It was entitled: “Instruction concernant 
les preparations nommees ‘lac-lake’ et ‘lac-dye’.” 

Bancroft’s residences in London were various. In 1775 he lived in Downing Street, 
Westminster. He was probably in practice there as a physician for it was then a doctor’s 
street. Tobias Smollett set up practice there in 1744. In 1785 Bancroft resided in Villiers 
Street, York Buildings, and in December 1798 at Francis Street, St. Pancras. He also 
lived at Turnham Green, perhaps originally at the suggestion of Dr. Ralph Griffiths, the 
Editor of the Monthly Review, who had a house there. 

Universally^respected and honoured, Edward Bancroft died at Margate on September 
8, 1821, aged 77 years. Short obituary notices are to be found in the Gentleman’s Magazine 
and the Annual Register for that vear. 

As I have said, it was not until seventy years after his death that his actirfties as a spy 
became known. His grandson, a General in the British Army, was so distressed by the 
revelation that he destroyed the greater part of Bancroft’s papers and correspondence, 
thereby inflicting an irreparable loss on the secret history of the American War of 
Independence. 

Dr. Ban«oft had several children of whom the eldest, Edward Nathaniel, calls for 
special notice. He was born in London and educated at Dr, Burnev’s famous Academy 
at Hammersmith and under Dr. Parr at Norwich. At the age of 17 he was admitted a 
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the following year Bancroft collected some of Franklin’s Political and Miscellaneous Papers 
and published them in London. 

John Jay suggested that Bancroft should be appointed an Envoy from the 
United States to carry out an informal mi.ssion to England, but Hamilton preferred that 
the task should be assigned to Gouverneur Morris, the United States Minister to France. 
1 he recently published Diar'y of Gouverneur Morris^ has a number of references to Bancroft, 
■whom Morris met 'frequently both in Paris and London. We see the genial doctor 
bustling in, pressing the Minister “to eat a Bit of Mutton with him’’, recommending a 
good doctor, one Dr. JeiTerie.s, and a surgeon for Morris’s servant, all the ivhilc keeping 
his ears open for any political news or gossip which he can turn to his own advantage. 
At another dnie he has a “Certificate of Pensilvania to sell’’ or news about Lord Grenville 
asking the Hon. Thos. Walpole to go out to America. He gives a scientific dinner-party 
in London to which he invited Morris. The famous Dutch physician. Dr. Tohn Ingenhousz, 
was another guest. On March 4, 1792, Morris notes: “Dine with Dr. 'Bancroft and go 
afterwards to Governor Franklin’s where we play whist till very late”. There are less 
edifying accounts of revels in Paris in 1791 when Morris dines with Bancroft and hi.s. 
mistress, or tvhen he takes Bancroft and his friend, Mrs. Rose, to the opera. 

Gouverneur Morris also acted as an intermediary between Paul Jones and Bancroft in 
the winding up of their partnership in the dyeing business (1790). Tliroughout the year 
1792 Bancroft was chiefly engaged in preparing for the Press the first volume of his 
magnum opus. This was entitled Experimental Researches Concerning the Philosophy 
of Permanent Colours and the Best Means of Producing Them by Dying, Callico Printing, 
SreP by Edward Bancroft, M.D., F.R.S., Vol. I, 1794. Printed for T. Cadell, Jun., and 
W. Davies in the Strand. 


In the preface he says a second volume is intended to follow. ‘-’That and the present 
volume will contain the results of many thousands of c.xperiments and of much observation 
and reflection during the space of twenty-five years, in which this subject has been my 
principal occupation; and as it will probably continue to occupy a greater part of my 
time, whilst life and health are prolonged to me, I may be allowed to hope, that future 
discoveries wilf hereafter enable me to publish at least one other volume as supplementary 
to these, which are intended to convey all the knowledge I have hitherto acquired on this 
subject.” 

Von Meyer in his History of Chemistry states that the early scientific chemists 
endeavoured not only to prepare and apply' colours by practical recipes, but also to aid 
the manufacturer by speculations upon the modes in which dyeing processes arc brought 
about. Dyes ivcre divided by them into two classes, according as they were capable of 
being .fixed upon cloth with or without mordants, and Bancroft distinguished these as 
adjective and substantive dyes. 

Bancroft’s work thus constituted a valuable introduction to the chemical industries of 


to-day. His account of the scarlet dye “Barry Red” (cochineal), his mordant for quercitron 
bark in the woollen dye and his discovery of a mordant for dyeing with Prussian blue 
may be specially singled out for notice. His book became the standard British and 
American authority on the subject of dyeing, though Thomas Packer in The Dyer’s 
Guide (1816) says; “Bancroft is too expensive and voluminous for an introductory work”. 
Thomas Cooper, Professor of Chemistry in Dickinson College, Carlisle, Pennsylvania, in 
his book, A Practical Treatise on Dyeing and Callicoe Printing, published in 1815, observes 
in his preface; “Bancroft, who having di.scovcrcd and secured a monopoly of the bark 
of the American black oak, turned his attention to dyeing, has published a very valnahic 
treatise, but not a practical one. The history and lie.scription of the drugs used, and the 
theory that pervades the book is excellent”. He adds that if he tvere a dyer and a young 
lad was sent to him to be instructed in the art he would first expect of him a good 
knowledge of the elements of chemistry. “I should then instruct him in the materials 
used in the art of dyeing. Bancroft's' book to which mine is a practical .supplement 
would do this better than any other”. 

Mr I atvrcnce Morris writes to me; “Bancroft’s book The Philosophy of Permanent 
Colours was the first important work on dyeing and dycstulTs in the Engli.sh I.anguage. 
T, rema’ined of considerable value and was widely rend up to the time of tlie discovery 
of the 'first coal-tar dvcstults in the ‘fifties’ and ‘sixties’ of tlic last centurv', and for long 


work Bancroft displays his profound knouMIgc for tlio.se days of applied 
In this I-nnnv The liook had a rcadv sale. The edition of a tliotisand copies 

wlTs^soon exhansUl and 'Bancroft mentions that second-hand copies, when they could he 
, • u ,-ortVFnVEUR .MORRJS, irse-tRIS, Alini'tcr in J-ranrt ■toons thcTcrror 
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Auckland papers were published, said that if Bancroft were really a spy he presents a 
case of which history' affords no parallel. He wrote; “To believe him guilty of such 
atrocious and yet exquisitely subtle perfidy we must believe that ingenuous, simple- 
hearted and credulous as he appeared to the general observer ... he was, nevertheless, a 
dissembler so artful as to defy the scrutiny of Franklin, with whom he was in constant 
intercourse, an intriguer so skilful as, without money or power, to deceive Vergennes and 
the multitudinous police with which Vergennes encircled him; a villain so profoundly 
wary as to win the confidence of Paul Jones, professedly aiding him in desperate secret 
raids on the British coast, and yet, by an art almost unfathomable, reserving the disclosure 
of these secrets to British officials . ! . ; a double traitor, whose duplicity was so masterly 
as to be unsuspected by the British Court, which held him to be a rebel; and by such men 
as Lafayette, as John Adams, as Jefferson, who regarded him as a true friend”. 

Dr. Wharton’s defence has proved to be the most scathing description of Edward 
Bancroft’s double-dealing. On this aspect of Bancroft’s character. I can only urge that 
as a spy he took his life in his hands, as he well realized; that he was consistently loyal 
as a British secret agent; and that he gave full and reliable information and advice to 
the British Government, advice which if followed might have brought about an honourable 
and peaceful settlement between Great Britain and America at an early stage of the 
War of Independence. A man who becomes a spy from patriotic motives without hope 
or desire of reward may deserve commendation. Bancroft had extravagant tastes and his 
besetting temptation was money getting. His engaging in shipping of contraband from 
Britain to America, his holding up of the news of Burgovne’s defeat to make that “killing 
on the London Stock Exchange”, and his acceptance of a salary from both sides can 
hardly be defended. These sins brought their own punishment, for George III thoroughly 
distrusted him. 

Another defect in his character was that he frequently laboured under a grievance. He 
was, as Wentworth said, “most difficult to handle”. 

In the hazardous occupation of a spy he was never found out, and he retained the 
friendship and even affection of both British and Americans. 

He warmed both hands at the fire of life and probably got a good deal of satisfaction 
out of his adventurous and speculative career. He publicly avowed that “every part of 
animated nature was created for its own happiness only”, and he lived up to that belief. 


John Zephahiah Holwell (1711-1798) and the Black Hole of 

Calcutta 

By H. P. Baton, M.D. 

The lack of fresh air in closely black-out halls and recent tragic disasters in deep 
shelters may recall the deaths in the “Black Hole” of Calcutta, June 20-21, 1756. This 
terrible event occurred barely two centuries ago; even so, several essential details are no 
longer ascertainable, but there is a first hand account bv one of the survivors, the surgeon 
John Zephaniah Holwell. 

Though, at the time, John Mayow (1643-79) and his several precursors had published 
their experiments an respiration and Stephen Hales (1677-1761) described his ventilators 
to the Royal Society in jNIay 1741, still there was very little knowledge of the intricacies 
of the physiology of breathing in general and of the vital necessity for ventilation of 
closed spaces in particular. Understanding began with the discoveries of Lavoisier (1743- 
94), whose pioneer work was clarified by Pierre Simon Laplace (1 749-1 S27), Joseph Louis 
Lagrange (1736-1813) and Jean Henri Hassenfratz (1755-1825) and many others besides — 
then and since — for the subject is still being actively and fruitfully studied 

Thus Holwell’s report can now be read in the light of modern experience. 

The Att.vck os C.\i.cutt.v by Mirz.v M.vhxioud 

In 1756 the garrison of Fort William, Calcutta, consisted of about 180 soldiers of 
whom a third were English, the remainder Sepoys or Indians. When the Nawab of 
Bengal, Mirza Mahmoud, Siraj-ud-Dowlah, a young man of eighteen, ordered his troops 
to attack the British settlement, the Governor, Roger Drake, abandoned the post with 
his retinue and sought refuge on board a ship; he was eventually, though tardily, charged 
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s College, Cambridge. He matriculated in the Michaelmas Term oE 
1 ^ ^ scholar. He was readmitted to the College as a Fellow-Commoner on April 

17, 1794, took his M.B. in the same year and proceeded to M.D. in 1804. In 1795 he was 
appointed physician to the Army and in thi.s capacity served in the Windward Islands, 
in Portugal, the A'lediterranean, Egypt, &g. Returning to England he settled in London, 
was admitted a Candidate of the Royal College of Physicians April 8, 1805, and a Fellow 
on March 31, 1806. He delivered the Goulston ian Lectures in 1806-7, choosing the 
subject of yellow fever. He was Censor in 1808 and was elected physician to St. George’s 
Hospital in that year. According to Miink, his health required a warmer climate, and 
he resigned his hospital appointment in 1811, going out to Jamaica as nhysician to 
the Forces. He died there on September 18, 1842, aged 70, being then deputy inspector 
of Army hospitals. He was buried in the yard of the Parish Church 'of Kingston, and 
is commemorated on a mural tablet erected by the physicians and surgeons of Jamaica, 
in the cathedral church. 

Dr. John Haygarth, F.R.S., noted that Dr. E. N. Bancroft in 1809 made observations 
on 99 cases of typhus fever and inferred that the latent period of typhus varied from the 
thirteenth to the sixty-eighth day. > ” ' 

Dr. E. N. Bancroft inherited many of his father’s characteristics .and interests. He 
vigorously engaged in controversy, publishing in 1808 “A Letter to the Commissioners of 
Military Enquiry Containing Animadversions on the Fifth Report" and “A Refutation 
of various Misrepresentations published by Dr. McGregor and Dr. Jackson' in their Letters 
to the Commissioners of Adilitary Inquiry”. 

He expanded his Goulstonian Lectures into An E.wt/y on the Disease Called Yclh'd' 
Fever, with Observations Concerning Febrile Contagion, Typhus Fever, Dysentery and 
the Plague, 8vo, London, 1811. This work, as already mentioned, was edited by his 
father. He followed this up by A Sequel to an Essay on the Yellow Fever, Principally 
Intended to Prove by Incontestable Facts and Important Documents that the Fever called 
Bulam, or Pestilential, has no Existence as a Distinct or a Contagious Disease, 8vo, London, 
ISI7. ' 

These books contain many interesting records of disease, but their value is unfortunately 
destroyed by the author’s bias in favour of the theory of non-contagion and by his endorse- 
ment of a contemporary belief that yellow fever and malaria were identical. 

Like his father, Edward Nathaniel was also a botanist and zoologist. He published 
papers in the Zoological Journal: (I) On the Fish Known in Jamaica as the Sea-Devil 
(1829); (2) Remarks on Some Animals Sent Jrom Jamaica (1830); (3) On Several Fishes 
of Jamaica (1831); (4) Account of Several Fishes and Other Animals of Jamaica (1832-34) 
and two botanical papers; fa) On the Medicinal Plant Called Cuichunchulli, Comparative 
Botanical Magazine (1835): (6) An Account of the Tree tVhich Produces the Hog-gum 
of Jamaica, Journal of Botany (1842). 

Samuel, another of Dr. Bancroft. Snr.’s .sons, was born in 1775. Like his brother he 
was educated at Dr. Burney’s School. At the age of 17 he matriculated at Trinity College, 
Cambridge, on Alay 25, 1792. 

In addition to those I have already mentioned in the course of this paper, I should like 
here to express my thanks to Sir Henry Dale, President of the Roval Society, and Mr. 
J. D. Griffith Davies, Assistant Secretary, who have helped me with information about 
Bancroft’s Fellowship and communications to the Royal Society. Mr. Johnston Abraham 
and the Secretary of the Medical Society of London have informed me about Bancroft’s 

membership of the Society. r- , , ,, r 

On Bancroft’s work on dyes I have been helped hy Mr. C. Bolton and Air. Lawrence 
Morris, the Editor of The Dyer. 

CoxcnusiON 


The elder Bancroft is one of the most complex pcr.sonahtics in medical history. He 
was a cenius endowed with great natural gifts, and coming as an unknown person to this 
rountr^ early achieved a distinguished position as a scientific physician .and chemist. 
He soon had many influential friends-hc had an attractive, ho.spit.ahle. and kindly dis- 
nosition-and lie made the most of ever^- opportunity that came lies way He w.as a 
Seer in applied chemistry and learned in zoolop .and botany. In these fieltb l,e had 
?n ffiternatiLal reputation.' and mankind is indebted to him for his work. He I, .-nl a 
.p nternatmn ' . political writing-s arc able and informative. He had, 

facile pen anci hi. - :i;tv whJrh h-is nroved a snare for his posthumous reputntion. 

indeed, a fatal and a glaring cxampli of per- 

S.sne"s‘;" Dr. Mffinnon.^’ contesting George Bancroft’s attack on Bancroft before ,I,c 
4 xTHARTOK: JRnoIuncrtao’ Dtphtnane / 
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The captives were kept confined during ten hours and when at six in the morning the 
door was opened, it took twenty minutes to clear away the bodies that were piled up 
against it. Tire dead were thrown into a ditch' and the twenty-three still living were 
allowed to lie on the lawn in front of the Fort. Among the survivors was a Mrs. Carey, 
the Eurasian wife of a naval officer, who had perished in the “Black Hole”; the widow 
later married a military officer and lived in Calcutta till 1801. According to her state- 
ment, her mother and a sister, a girl of ten years, had been in the “Black Hole” and 
had perished with some wives of soldiers. 

The tragedy of the “Black Hole” deeply stirred public opinion in Great Britain. In 
1757 an expedition under Rear-Admiral Charles Watson (1714-57) and Lieut.-Col. Robert 
Clive (1725-74) regained possession of Calcutta. The Siraj-ud-Dowlah was defeated at 
the battle of Plassey, on June 23, 1757; he fled, but was captured on July 4, 1757, and 
put to death by native conspirators headed by Mirah, son of Jafar. 

When all the circumstances are considered, it may seem strange that so many could 
die from the lack of oxygen or breathing air. The floor space was 308 square feet, 
which gave scanty standing room; the corresponding breathing space must have been 
about 30 to 40 cubic feet per person; it is true that tlie expired moisture, settling in still 
air, would soon render the atmosphere unbearable. The night was said to have been 
particularly hot and close; it was the rainy season and the wet bulb temperature may 
well have been in the neighbourhood of 34° Centigrade. 

Had the prisoners kept perfectly still, more would have survived; but the unfortunate 
people crushed against the door in a vain attempt to burst it open and then tried to 
crowd to the windows for a breath of relatively fresh air. 

Then there is this to be considered; it has been ascertained that if human beings arc 
closely confined in a room, the walls of which arc near or above body-heat, so that little 
or no vital warmth can be absorbed, the temperature of the bodies will rise approximately 
by 1° C. per hour. Once fever heat is reached, delirious conditions will follow, with 
convulsions, coma and death. This death by heat-stroke may not be a common occur- 
rence, because the walls are usually sufficiently cool to reduce the heal and condense 
steam; but in the “Black Hole” of Calcutta several adverse circumstances prevailed. 

It can be gathered from Holwell’s report that many deaths occurred soon and since 
the dead would not consume oxygen or help to increase the temperature, the several 
adverse factors that have been mentioned must have contributed to kill many. Those 
that survived seem to have been near the barred windows, where they could stand up- 
right by holding on to the bars and breathe untainted air. It can be surmised that many 
were simply stifled by pressure on the ribs, paralysing lung and cardiac action and thus 
stopping respiration; this would occur among those pushing against the door, whose 
bodies took over twenty minutes to remove. Many others within the guardroom may well 
have succumbed to heat-stroke. 


BniEF Biographical Notes on J. Z. Holweli. 

John Zephaniah Holweli was born in Dublin, September 17, 1711, the son of Zephaniah 
Holweli (d. 1729), a timber merchant and son of John Holweli (1649-86), astrologer and 
mathematician. John Zephaniah went to school in Richmond, Surrey, and then began 
a commercial career in Holland. He soon returned to London, was articled to a 
surgeon in Southwark and attended Guy’s Hospital for further instruction, under 
the Senior Surgeon, Andrew Cooner. In 1732 Holweli became a surgeon’s mate 
on board an indiaman bound for Calcutta; after a feiv voyages he obtained an appoint- 
ment on shore, was granted the rank of a “Surgeon-Major” and settled in Calcutta in 
1736. After a period of leave at home, he returned to India in 1751 as a “covenanted 
civilian”. 

Having survived the night in the “Black Hole” he was conveyed as prisoner with three 
others to Murshibad, in a-very bad state of health and covered with boils. Holweli was 
eventually released on July 17, 1756, on the intercession of the Begum of Bengal, who, 
it is said, recognized his services to ailing Indians. Holweli then returned to England on 
the sloop "Syren” in February 1757; the voyage took live months, during which time he 
wrote an account of the events in the “Black Hole”. He returned to Calcutta in 1759 
and was appointed Governor in 1760, but disagreeing with the Board of Directors in the 
September of the same year he resigned; thereupon Mr. Henry Vansittar't succeeded as 
Governor. Holweli then went back to England, lived in retirement at Pinner neai 
Harrow, where he died on November 5, 1798. He was twice married; one son and two 
daughters survived him. His house still e.xists in Pinner. 

According to unbiased reports Holweli was a capable administrator and a keen student 
of Oriental customs and languages, about which he wrote several essays; these were 
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with incompetence and dismissed. 


10 


rtoiwell, tvho enrollld 'as'^°mihtir'll5 ftation was. left to a surgeon, 
11 their ammunition was exhausted and then cnr Europeans; they fought 

that they would he honorably treated. ^Accordlnl assuring Hohvcll 

with only one woman among them but other re^ ^46 were captured, 

four or five. ^ J^ecords indicate that possibly there were 


four or five. 

» - muit: » 

eight o’clock^o“ slinday lveifing'°JunroS "ti" ^*i of Fort William at 

so that no exact figures are available 7o fi!„ ^ 'vas demolished in 1818, 

concur in saying it was 22 feet in lentn, L Hole”, but most authors 

but 


roncur in saying it was 22 feet in length by 7^15 whre- I Hole”, but most and 

Hohyell considered it, a cube of 18 feet -! «iHe ti ’ is quite uncertain, 

on the west side; from illustrations one ciirmi ’ , ‘^*'0 "oi'e two small barred windows 
been above 12 'feet. surmises that the height inside could not have 



Portrait of J. Z. Holwell by Sir Joshua Reynolds. iFrom Echoes from Old Calcutta hv t-r r n 

-nd Edition, ISSS, published by Thacker, Spink & Co., Calcutta*) ^ ttmteed, 

Holwcll's account of the night is terrifying, even though it is moderate in 
matter-of-fact in assertions. The wretched prisoners crowded against the door in^i^ 
effort to burst it open: those at the windows made desperate attempts to bribe the eti'*^'i" 
outside or to purchase water for fabulous sums. Very soon the atmo.sphcrc bec.a™' 
stifling, thirst unbearable; HoIwcII confessed having attempted to drink his urine ‘ \f’^ 
its sharp taste made him desist. He appears to have been at one of the windows most 
of the time since he tried to parley witli the guards: but none the less the perspiration 
from his body was so profuse that a fellow prisoner was able to allay tiiirst from his 
shirt-sleeves. Others stripped oil their clothing and soon sank to the floor lifelass. 
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Pathology 

PRESIDENT’S ADDRESS 
By W. G. Barnard, F.R.C.P. 


I would write, 

Not of what Beauty and Truth may mean, but what concerns us more. 

How knowing what they are, we best for our own ends may use them. 

“Windfalls” by R. C. Trevelj’an. 

It appears likely that the time will soon come for reconstructive action and the flood 
of reconstructive proposals will recede. We in Pathology cannot and we would not wish 
to escape inclusion in this ' burst of reformatory' zeal and because of- this I think it 
profitable to consider the road pathology has so far travelled, its present position and 
to speculate as to its future progress. 

Pathology is the study of disease processes, their cause, how they start, how they 
progress, their termination and how the body reacts and adapts itself to damage or injury. 

The immediate interest of the physician is the patient, the immediate interest of the 
pathologist is the disease. Tliese interest.*; are not in conflict, they are complementary. 

Pathology is of course a part of Medicine but if by some magic medicine and surgery' 
should cease, pathology could still go on. It is a science in its own right and its achieve- 
ments have warranted its independent existence and the pursuit of its own end which 
is the study of pathology. As it has grown it has developed along different lines so that 
it appears as a curious mixture of bacteriology', chemistry, experimental pathology', morbid 
anatomy and morbid histology.' Some of these parts growing up With pathology have 
shot out branches which have no direct bearing on pathology although highly important 
to themselves. 

Being a part of medicine the history of pathology can be traced to the earliest times. 
It is an instructive and in some respects an amusing research to find how far back ideas 
on disease processes can be traced. Some not only find pleasure in such delving but in 
the light of modern knowledge try to attribute to some chance remark or speculation a 
meaning which could not have been intended at the time it was made. 

But pathology as we understand it to-day is surprisingly young. 

The first independent pathological society, the New York Pathological Society, has 
reached its centenary this y'ear and our own society, the London Pathological Society, 
which is the next oldest, is only' ninety-eight years old. If we turn to journals, the first 
largely pathological was Virchow’s Archiv fur piithologhche Anatomic und Physiologic 
und fiir klinische Medizin started in 1847. 

The'first Chair of Pathology in this country was established by tbe London University 
in 1827 when J. F. Meckel was appointed Professor of Morbid and Comparative Anatomy 
but he did not take up his duties. In 1828 Sir Robert Carswell was nominated to, but 
did not occupy, the Chair until 1831. At Cambridge the Chair of Pathology was 
established by Grace on December 6, 1883, and the first Professor appointed 1884. In 
the Dreschfeld Memorial volume published by' the Manchester University' Press 1908 it 
is claimed that the Chair of Pathology at Owens College to which Dreschfeld was 
appointed in 1882 was the first Chair of Pathology in this country'. 

If we turn from Societies, Journals and Chairs to people we will find that there is an 
overlap between some of the founders of our science and some of our still active members. 
To illustrate this I have prepared a chart showing some at any rate of those who will 
be accepted as founders of modern pathology. The chart has no claim to be in anv 
Nov. — Path. I 
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printed and obtained the approbation of Voltaire who wrote; “Nous saississons avec 
reconnaissance cette occasion pour rendre ce que noui devons a cet homme, qui n’a 
voyage que pour s intruire." Holwcll was the author of some polemical pamphlets which 
explained his dilferences with the Board of Governors of the East India Company. Apart 
from A genuine narrative of the deftlorahie deaths, Nc. (London, 1758), only one medical 
work is known from his pen — an essay -with the comprehensive title: 

An account of the manner of inoculating for the small-pox in the East Indies with 
some observations on the practice and mode of treating the disease in those parts (London, 
1 76^^^Beckett & Hondt. The preface was dated from; Chilton Lodge, Wilts, September 

Holwell described the method of inoculating tvith dried matter from’ other inoculated 
pustules from a previous year, dissolved in water from the Ganges; this would result in 
a weakened and contaminated virus.' 

It may be assumed that inoculation against sniall-pox, performed in these circumstances, 
could provide a lasting protection. There were, however, the constant dangers of intro- 
ducing pyogenic bacteria and then that of giving rise to a new focus of epidemic small- 
pox. The vaccination introduced by Edward lenner (1749-1823) in the Memoir published 
in 1798 did provide a better and safer method of preventive immunization. . 

As a digression, Holwell gave a description of an ailment he called “Bengal fever ’ 
which he connected with eating mangoes; from the de.scription it can be surmised that 
he was dealing with the appearances of several diseases; pro parte Delhi boils or leish- 
maniasis, then possibly mild attacks of smalLpox, together with dy.sentery. 


CONCI.USrON'S 

The deaths in the “Black Hole” of Calcutta have been often quoted as an example of 
the dangers re.sulting from deficient aeration in closed .spaces, for it was thought that the 
casualties were due to an excess of vitiated air or CO,, or perhaps to a lack , of oxygen. 
Actual tests and experiments have not confirmed such an explanation. 

There have since been sevcrtil similar accidents, which were also considered to nave, 
been caused Ijy impure or vitiated air; for e.xample, when 500 Austrian prisoners were 
shut up in a room after the battle of Austerfitz — December 2, 1805 — and only 
.survived. _ ' ^ 

Then on December 2, 1848, in the steamer “Londonderry”, plying between ‘ 
Liverpool, 200 passengers were confined in a battened hold, 18 feet mng>_ * 
wide and 7 feet high: on this occasion 72 died. It was noticed that the victims " 
bleeding from the nose, ear and even eyes; presumably there was some contributory cau ■ 
perhaps fumes from the boiler-furnaces, with CO? . . , j- , 

Reverting to the deaths in the “Black Hole” it seems ns if the casualties m ^ 
half-hour or so must have been due to suffocation through crushing; recent eien 
shown how easily people can be cruslicd and suffocated by weight, without mere 
any lack of air. In Calcutta, heat-stroke provided a sufficient reason for ^ ^ 

delirious and then dying. According to this interpretation, heat-stroke would be 
a combination of a hindered perspiration through excessive humidity m tie ^ ‘ 

increasing heat in the air of the room because the walls were not condensing tne s 
water-vapour. 

Sir Joseph Barcroft, F.R.S., kindly read the first draft of this essay and inadc 
valuable suggestions as to the incidence of heat-stroke in close room.s — for which p 
obliged. The Dictionary of National Biography contains an account of j ’ 

moreover. Echoes from Old Calcutta (2nd Ed. Calcutta, 1888), by H. E. Bustced, 1> ■ 
C.I.E., has been consulted and the original writings by Holwell have provided first-han 
information. 
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I would write, 

Not of what Beauty and Truth may mean, but what concerns us more, 

How knowing what they are, we best for our own ends may use them. 

“Windfalls” by R. C. Trevelyan. 

It appears likely that the time will soon come for reconstructive action and the flood 
of reconstructive proposals will recede. We in Pathology cannot and we would not wish 
to escape inclusion in this burst of reformatory zeal- and because of- this I think it 
profitable to consider the road pathology has so far travelled, its present position and 
to speculate as to its future progress. 

Pathology is the study of disease processes, their cause, how they start, how they 
progress, their termination and how the body reacts and adapts itself to damage or injury. 

The immediate interest of the physician is the patient, the immediate interest of the 
pathologist is the disease. Tltese interests are not in conflict, they are complementary. 

Pathology is of course a part of Medicine but if by some magic medicine and surgery 
should cease, pathology could still go on. It is a science in its own right and its achieve- 
ments have warranted its independent existence and the pursuit of its own end which 
is the study of patholog)'. As it has grown it has developed along different lines so that 
it appears as a curious mixture of bacteriology, chemistry, experimental pathology, morbid 
anatomy and morbid histologj-.- Some of these parts growing up With pathology have 
shot out branches which have no direct bearing on pathology although highly important 
to themselves. 

Being a. part of medicine the history of pathology can be traced to the earliest times. 
It is an instructive and in some respects an amusing research to find how far back ideas 
on disease processes can be traced. Some not only find pleasure in such delving but in 
the light of modern knowledge try to attribute to some chance remark or speculation a 
meaning which could not have been intended at the time it was made. 

But pathology as we understand it to-day is surprisingly young. 

The first independent pathological society, the New York Pathological Society, has 
reached its centenary this year and our own society, the London Pathological Society, 
which is the next oldest, is only ninety-eight years old. If we turn to journals, the first 
largely pathological was Virchow's Archh fur pathologiscke Anatomic und Physiologie 
und fiir klinische Medizin started in 1847. 

The^first Chair of Pathology in this country was established by the London University 
in 1827 wlitnA. F. Meckel was appointed Professor of Morbid and Comparative Anatomy 
but he did not- take up his duties. In 1828 Sir Robert Carswell was nominated to, but 
did not occupy, the Chair until 1831. At Cambridge the Chair of Pathologv' was 
established by Grace on December 6, 1883, and the first Professor appointed 18.84. In 
the Dreschfeld Memorial volume published by the Manchester University Press 1908 it 
is claimed that the Chair of Pathology at Owens College to which Dreschfeld was 
appointed in 1882 was the first Chair of Pathology in this count^y^ 

If we turn from Societies, Journals and Chairs to people we will find that there is an 
overlap between^ some of the founders of our science and some of our still active members. 
To illustrate this I have prepared a chart showing some at any rate of those who will 
be accepted as founders of modern pathology. The chart has no claim to be in any 
Nov. — Path. 1 
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printed and obtained the approbation of Voltaire who wrote: “Nous saississons avcc 
reconnaissance cette occasion pour rendrc cc qiie nou^ dcvons a cet homme, qui n’a 
voyage que pour s intruire. Holwell was the author of some polemical pamphlets which 
explained his differences with the Board of Governors of the East India Company. Apart 
from A genuine nnrTalive of the deplorable deaths^ &c. (London, 1758), only one medical 
work is known from his pen— an essay with the comprehensive title : 

A 71 account of the niminer of inoculating for the sniall-pox in the East Indies with 
sonte observations on the practice and mode of treating the disease in those parts (London, 
j767)^^Beckett & Hondt. The preface was dated from; Chilton Lodge, M'llts, September 

Holwell described the method of inoculating with dried matter from’ other inoculated 
pustules from a previous year, dissolved in water from the Ganges; this would result in 
a weakened and contaminated virus.' 

It may be assumed that inoculation against small-pox, performed in these circumstances, 
could provide a lasting protection. There were, however, the constant dangers of intro- 
ducing pyogenic bacteria and then that of giving rise to a new focus of epidemic small- 
pox. The vaccination introduced by Edward Jenner (1749-1823) in the Memoir published 
in 1798 did provide a better and safer method of preventive immunization. 

As a digression, Holwell gave a description of an ailment he called “Bengal fever” 
which he connected with eating mangoes; from the description it can be surmised that 
he was dealing with the appearances of several diseases; pro parte Delhi boil.s or leish- 
maniasis, then possibly mild attacks of small-pox, together with dysentery. 

Conclusions 

The deaths in the "Black Hole” of Calcutta have been often quoted as an example of 
the dangers resulting from deficient aeration in closed spaces, for it was thought that the 
casualties tvere due to an excess of vitiated air or CO., or perhaps to a lack ,of oxygen. 
Actual tests and experiments have not confirmed such an explanation. 

There have since been several similar accidents, which were also considered to have, 
been caused by impure or vitiated air; for example, when 500 Austrian prisoners were 
shut up in a room after the battle of Austerlifz — December 2, 1805 — and only 40 
survived. , , . , , 

Then on December 2, 1848, in the steamer “Londonderry’, plying between Sligo and 
Liverpool, 200 passengers were confined in a battened hold, 18 feet long, 11 feet 
wide and 7 feet high; on this occasion 72 died. It was noticed that the victims were 
bleeding from the nose, car and even eyes; presumably there was some contributory cause; 
perhaps fumes from the boiler-furnaces, with CO? 

Reverting to the deaths in the “Black Hole” it seems as if the casualties in the first 
half-hour or so must have been due to suffocation through crushing; recent events have 
shown how easily people can be crushed and suffocated by weight, without there bejng 
any lack of air. In Calcutta, heat-stroke provided a sufficient reason for many becoming 
delirious and then dying. According to this interpretation, heat-stroke would be due to 
a combination of a hindered perspiration through excessive humidity in the air and 
increasing heat in the air of the room because the walls were not condensing the steam or 
water-vapour. 

Sir Joseph Barcroft, F.R.S., kindlv read the first draft of this essay and made some 
valuable suggestions as to the incidence of heat-stroke in close rooms— for which^ I ani 
obliged. The Dictionary of National Biography contains an account of HolwcH’s life, 
moreover. Echoes from Old Calcutta (2nd Ed. Calcutta. 1888), by H. E. Bustced, M.D., 
C.I.E., has been consulted and the original writings by Holwell have provided first-hand 
information. 
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lich are not pathogenic to man. Bacteriology is so firmly established that even the 
neral public is becoming increasingly bacteria-conscious. Much of the progress has 
en linked with new methods of investigation, cotton-wool, solid media, Petri dishes, 
aining methods and improved microscopes. During the same period the work in im- 
unity has been prodigious both in the amount of work done and in the literature it 
ts evoked. The injecting needle has become an essential armament of war and doubt- 
ss will play an ever more active part in peace. From the cradle to the grave our re- 
;tions to bacteria will be public as well as personal and private concerns. 

The Twort d’Herelle phenomenon, bacteriophage and viruses have opened new flood 
ites of activity. Bacteriology has progressed by the identification and description of an" 
?er-increasing number of new organisms, by investigating the reactions they produce in 
■lan and other animals, and in addition, in more recent times, in examining the physiology 
E the bacteria themselves and in the reaction the activities of one organism may have 
n the growth of another. 

Bioche7uistry . — The major contributions of biochemistry to pathology arc of even more 
ecent date than those of bacteriology. I am well aware of the interest taken in the 
'rine by physicians of long ago. For instance, if we turn to art we will find that in 
lictures of the seventeenth century dealing with medicine it was usual to allow a promi- 
lent place to tlie examination of urine. This was especially true of the Dutch School 
.nd there is a particularly attractive picture of the kind by Gerard Dow in Buckingham 
’alace. Such examination was even used in the diagnosis of chastity and pregnancy. How- 
■ver, according to Garrod, alcaptonuria, black urine, was first observed by G. A, Scribonius 
n 1609. Albuminuria was first detected in 1694. Wohler working with Liebig effected 
in artificial synthesis of urea in 1828. From this time onwards chemistry concerned with 
ermentations, digestion, metabolism, hormones, internal secretions and the composition 
ind reactions of the body fluids has contributed much to pathology. 

Morbid anatomy and histology . — It is probably true to say that pathologv- in most 
countries started as an investigation of the cadaver. Physicians stirred by curiosity wished 
to see and examine the organs they thought diseased. And in the earlier descriptions it 
is difficult in some cases to separate the purely anatomical from the morbid anatomical. 
These investigations were made not only before the profession but even in public and 
before lay audiences. In the sixteenth century post-mortem examinations had become 
so popular that Pare counted among his subjects three Kings; Henry II. the King of 
Navarre and Charles IX-, a record which for various reasons is- unlikely to be approached 
in the future. This examination of the dead probably reached its peak with Rokitansky 
who is reputed to have made some 30,000 post-mortem examinations. He was a great 
pathologist who, but for his advocacy of views based on “erases” and “dyscrases” would 
have been greater still; he overlaps with Virchow who effectively dealt uith Rokitansky’s 
theories. 

Modern morbid anatomy and histology spring from the time when the naked-eye find- 
ings could be checked by the microscope and other means. Considering the lack of these 
means the accuracy of the records left by the great pathologists of the earlier time is 
surprising. 

The cellular theory of Virchow marked the beginning of modern morbid anatomy and 
histologv-. Interesting as it might be we have not time at our disoosal to trace the steps 
through Robert Hooke, Robert Brown, Valetin, Schwann and Mohl which led to the 
formulation of this famous theory. I will content myself by quoting Boas who savs: 
“The cellular theory like all theories is to be regarded as a historical expression of the 
scientific tendency of a certain period.” This does not in the least detract from the 
significance of the theory nor from the distinction accorded to Virchow for formulating 
it. 

As has already been said, modern morbid anatomy and histology probably owes most 
to Virchow but it also owes almost as much to Cohnheim and Kdlliker. Its progress has 
been largely that of sorting out, classifying and describing lesions in the body. Most of 
the advances have been associated with improved histological technique. The progress 
has been slow but sure. 

Experimental pathology . — During its earlier days most pathologists began their careers 
in morbid anatomy and histology. If they extended their activities to bacteriology' or 
biochemistry or experimental pathology they looked for a new label to describe their 
acuHty. In a similar way the label “experiment.al pathology” was adopted by those 
workers chiefly engaged in experiments. 

The title is a little misleading because all pathologists should be experimental patho- 
logists but there are some who are more attracted to and have a special gift for experi- 
mentation. With some diffidence I would suggest that morbid anatomists have not used 
experimental methods as much as they should. It is a method which particularly lends 
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way exhaustive. It is only intended as a visual indication o£ the period of activity of 
a few who contributed to the development of modern pathology. 


PA.STEUR 
KOCH 
COHN 
KLEBS 
EHRLICH 
WELCH 
THEOBALD SMITH 
ALMROTH WRIGHT 

LIEBIG 

WOHLER 

EMIL FISCHER ... 
GOWLAND HOPKINS 
HALDANE 
FOLIN 

CLAUDE BERNARD 
METCHNIKOFF ... 
HENLE 
. KOLLIKER 
VIRCHOW ... 
COHNHEIM 
SHATTOCK 


The chart calls for few comments, the first group were responsible for the development of 
Itacteriology, the second for chemical pathology and the third for morbid anatomy and 
histology. Here arc a few incidents which illustrate various aspects of my theme. In 
1876 Koch reported to Cohn that he had worked out the complete life-history of the 
anthrax bacillus. Cohn invited Koch to his laboratory and there he gave a three-day 
demonstration of his discovery in the presence of Cohn, Weigert, Cohnheim, Auerbach 
and Traube, an unusual assembly before which to demonstrate a principle of bacteriology. 
Here in London at King’s College at the International Medical Congress in 1881 Koch 
demonstrated the growth of bacteria in pure culture on solid media, a proceeding funda- 
mental to the development of bacteriology. It is, I suggest, a pertinent comment to make 
of medical opinion of that time that there is np reference to this demonstration in the 
oflicial inde.x of the Congress, nor docs Koch’s name appear in the list of authors. The 
only reference that I have been able to find to the demonstration appears in "Joseph 
Lister’s’’ opening to a discussion "On the Relations of Minute Organisms to Unhealthy 
Processes Arising in Wounds, and to Inflammation in General”. Bulloch says that in 
addition to Lister, Pasteur, Sanderson and Chauveau were present at the demonstration. 
Although this demonstration is not recorded. Dr. Bastian’s reiteration of his views on 
spontaneous generation is duly recorded. 

Paul Ehrlich was'a friend of Sir Almroth Wright and so forms one of the close links 
with our time. Liebig wrote the first book of its kind entitled “Organic Chemistry in 
its application to Physiology and Pathology ^ Emil Fischer has been described as 
“the pathfinder of carbohydrate clicmistry’’ and was also concerned with the ^olation 
of amino-acids and the investigation of enzymes. Hcnic wrote a “Handbook of Rational 
Pathology” and a monograph on Urinary Casts. Kbllikcr tvas famous as the author or 
a “Handbook on Human Histology” and also as a master of comparative histology. 

It will be clearer if something is said about the wav in which the parts of pathology 
have developed rather than dealing with them altogether. 

Bnclerio/ogv— Bacteria were guessed at by Fracastoro and some one hundred >Tars later 
were seen and illustrated by Leeuwenhoek (1683). But the real fathers of modern 
bacteriology were Pasteur, Cohn and Koch. Cohn is perhaps not quite so well known 
as the other two hut Bulloch has pointed out that: “The whole modern superstructure ot 
bacteriology has been erected on Cohn’s conception that bacteria show consistency ol 
form and specific diflerenccs amone each other.” 

Ferdinand Cohn was Professor of Botany at Breslau, Pasteur was a chemist and Kocn 
a doctor of medicine so that the foundations of bacteriology were laid by a botanist, a 

chemist and a doctor. • nf the 

It may be remarked in passing that this alTords an exceptionally good "P = 
way in which pathology has developed. It adds to its knowledge m“»crial gleancd^i^.^ 
sources which do not at first appear to be directly connected with it gfied bv 

bacteriology has shown two distinct though often mingled trends. ‘=^^TP‘'"„vcred 

Pasteur who was chieflv concerned with infectious thscase. how • ,;on and 

from, and the other by Cohn and Koch who studied bacteria, of 

characters. Since their d.ay bacteriology has grown not only as of 

pathology but has extended far beyond into a wide world of minute org> - 
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hich are not pathogenic to man. Bacteriology is so firmly established that even the 
2 neral public is becoming increasingly bacteria-conscious. Much of the progress has 
sen linked with new methods of investigation, cotton-wool, solid media, Petri dishes, 
aining metliods and improved microscopes. During the same period the work in im- 
lunity has been prodigious both in the amount of work done and in the literature it 
as evoked. The injecting needle has become an essential armament of war and doubt- 
ss will play an ever more active part in peace. From the cradle to the grave our re- 
:tions to bacteria will be public as well as personal and private concerns. 

The Twort d’Herelle phenomenon, bacteriophage and viruses have opened new flood 
ates of activity. Bacteriology has progressed by the identification and description of an ' 
/er-increasing number of new organisms, by investigating the reactions they produce in 
■lan and other animals, and in addition, in more recent times, in examining the physiology 
: the bacteria themselves and in the reaction the activities of one organism may have 
a the growth of another. 

Bioc/ieinistry.— The major contributions of biochemistry to pathology are of even more 
:cent date than those of bacteriology. I am well aware of the interest taken in the 
rine by physicians of long ago. For instance, if we turn to art we will find that in 
ictures of tire seventeenth century dealing with medicine it was usual to allow a promi- 
ent place to the examination of urine. This was especially true of the Dutch School 
nd there is a particularly attractive picture of the kind by Gerard Dow in Buckingham 
alace. Such examination was even used in the diagnosis of chastity and pregnancy. How- 
rer, according to Garrod, alcaptonuria, black urine, was first observed by G. A. Scribonius 
1 1609. Albuminuria was first detected in 1694. Wohler working with Liebig effected 
a artificial svnthesis of urea in 1828. From this time onwards chemistry concerned with 
irmentations, digestion, metabolism, hormones, internal secretions and the composition 
ad reactions of the body fluids has contributed much to pathology. 

Morbid anatomy and histology . — It is probably true to say thdt pathology in most 
auntries started as an investigation of the cadaver." Physicians stirred by curiosity wished 
) see and examine the organs they thought diseased. And in the earlier descriptions it 
. difficult in some cases to separate the purely anatomical from the morbid anatomical. 
Tiese investigations were made not only before the profession but even in public and 
efore lay audiences. In the sixteenth century post-mortem examinations had become 
5 popular that Pare counted among his subjects three Kings: Henry II, the King of 
lavarre and Charles IX-, a record which for various reasons is' unlikely to be approached 
1 the future. This examination of the dead probably reached its peak with Rokitansky 
'ho is reputed to have made some 30,000 post-mortem examinations. He was a great 
athologist w'ho, but for his advocacy of views based on “erases” and “dyscrases” would 
ave been greater still; he overlaps with Virchow who effectively dealt with Rokitansky’s 
teories. 

Modern morbid anatomy and histology spring from the time when the naked-eye find- 
igs could be checked by the microscope and other means. Considering the lack of these 
leans the accuracy of the records left by the great pathologists of the earlier time is 
jrprising. 

The cellular theory of Virchow marked the beginning of modern morbid anatomv and 
istolog)'. Interesting as it might be we have not time at our disposal to trace the" steps 
rrough Robert Hooke, Robert Brown, Valetin, Schwann and Mohl which led to the 
irmulation of this famous theory. I will content mv'self by quoting Boas who says : 
The cellular theoiy like all theories is to be regarded as a historical expression of the 
,:ientific tendency of a certain period.” This does not in the least detract from the 
gnificance of the theory’ nor from the distinction accorded to Virchow for formulating 

As has already been said, modern morbid anatomy and histologv probably owes most 
) Virchow but it also owes almost as much to Cohnheim and Kolliker. Its progress has 
een largely that of sorting out, classifying and de.scribing lesions in the bodv. Mo.st of 
le advances have been associated with improved histological technique. The progress 
as been slow but sure. 

Experimental pathology . — During its earlier davs most pathologists began their careers 
1 morbid anatomy and histology. If they extended their activities to bacteriology or 
iochemistry or experimental pathology thev looked for a new label to describe their 
nivity. In a similar way the label “experimental pathology” was adopted by those 
orkers chiefly’ engaged in experiments. 

The title is a little misleading because all pathologists should be experimental patho- 
'gists but there are some who are more attracted to and have a special gift for experi- 
.entation. With some diffidence I would suggest that morbid anatomists have not used 
iperimcntal methods as much as they should. It is a method which particularly lends 
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itself to the testing of ideas and may well give an answer in a very much shorter time 
than that taken to accumidate surgical or jtost-mortem material. Tlic newer hranclics, 
bacteriology and biochemistry, have matie good use of cxjterimentation. 

In experimental pathology there is clearly an overlap between physiology and patliology. 
Before he can recognize the abnormal the pathologist must have a working knowledge 
of the normal. The abnormal will often shed light on dte normal both as far as 
function and structure are concerned. For these reasons and from the earliest times 
physiologists have been interested in the abnormal and pathologists in the normal. The 
earliest master of the experimental method was Harvey. Probably the more immediate 
father of this method was Claude Bernard, not only for his devotion to experiment but 
perhaps even more for his critical attitude to his own work. He held the view that the 
chief aim of phy'siological ex]5crimcntaiion ■ was to throw light upon morbid conditions 
and in 1872 he gave a course of lectures on experimental pathology. Physiologists and 
biochemists have maintained this interest in ntorbid conditions and have contributed 
much to their understanding. Pathology' has also contributed much to physiology'. To 
give one small example, probably the greater part of the earlier knowledge of the duct- 
less glands came from pathology. All knowledge of -abnormal function as well as of 
structure is a part of pathology and contributions to this knowledge arc welcome whether 
they are made under the guise of physiology or any other science. The primary object 
of the physiologist is the study of the normal, that of the pathologist the morbid. The 
pathologist welcomes the Invasion of his territory' by any who care to work in it but the 
dilTerence in outlook will colour the interpretation of the different workers. And I would 
insist that there is a dilfcrcnce in outlook between physiology and pathology. Lest I 
should be accused of splitting hairs I would quote Halliburton’s opinion when discussing 
phy’siological or functional albuminuria. He says; “I always feel inclined to object to 
the adjective physiological, for one must regard the condition under which it occurs as 
being really pathological even though the morbid condition is not a very serious one. 

I might not have mentioned the matter but for a suggestion that has been made that 
physiologists might teach some part of pathologv. That I believe would be a retrograde 
step. 

E.xperimental pathology' has to its credit the vast enterprise as.sociated with cancel 
research. I suppose there is no subject about which we know more largely due to this 
enormous activity and yet fail to know that part which would be of the greatest interest 
to medicine and to the patient. 

Clinical pathology.— So far I have .said nothing about clinical pathology. -I believe 
it to be an essential part of pathology. There arc some who tvould separate it from 
pathology and some who ivould welcome its ab.sorotion by medicine. It suffers from 
having a utilitarian side which is overwhelmingly obvious and that is at once its chief 
danger. At its best it should be a firm link bctw'cen clinical medicine, bacteriology, chemical 
pathology, morbid anatomy' and histology', haematology and any of the other divisions 
into which pathology may be separated. At its w'orst it is a pcnny-in-the-slot machine 
in which specimens arrive at one end and reports fall out at the other. Its usefulness is 
so well understood that even politicians and the lay' public demand its application in the 
practice of medicine. Indeed I feel that because of this popularity' and because of this 
demand it is in grave danger of becoming segregated and separated from pathology 
and then it might deserve .some of the Jess complimentary' remarks w'hich have been 
made about it. For its own .sake I think we should strive to keep a firm bond between it 
and the more academic sides of pathology'. And I think those of us who are in academic 
pathology should do all we can to devise means by' which this bond shall be strengthened 
and maintained. Tire thought of countless scattered, isolated, nurclv utilitarian labora- 
tories distributed all over this country- under any- new' scheme appals me. And if it comes 
about it will be a bad thing for pathology' as well as for clinical pathology. 

Present position . — I have indicated in brief outline part of the path along which patho- 
logv has so far passed. I need not say much about its nre.sent state as I am addressing 
pathologists, to discuss it at length would not only be unnecessarv, it might even be 
impertinent. 

We might, however, consider the general pattern of our activities and reconsider our 
aims. It appears to me in general that w-e arc all following the traditional lines that I 
have traced. Tlicre has been great progress and in our own time phage and viruses have 
been added to the mass of micro-organisms which have been further sorted out. There 
arc indications of greater interest in b.actcria for their own sake, their phy'siology, structure, 
methods of division and the like. The study’ of their action in the bodv and the body s 
reactions to them is still being actively pursued. Penicillin is a triumph of scientific 
vision and handling of what was at first an accidental and unwelcome incident. It may 
well prove to be the major contribution of our time. The activities of biochemistry are 
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extending and its ever-growing interest in bacteriostatic substances, metabolism, vitamins, 
internal secretions and the body and tissue fluids promise to increase our understanding 
of function and reactions of the body. Morbid anatomy and histology continues its solid, 
slow advance; unspectacular perhaps but an advance none the less real though its fan- 
fares are few. Pathology is an integral part of medicine, and its contribution has been 
great and is ever becoming greater. In Bernard’s time, following an exposition of his 
experimental findings, a Paris physician remarked that Physiolog)' was a science de luxe 
which could well be dispensed with in practical medicine. In the past a somewhat similar 
attitude has been taken towards pathologt- but this has now largely disappeared. There 
is to-day a better understanding between the clinician and the pathologist than ever 
before. We appreciate, and it would be impossible to exaggerate, the contributions that 
clinicians have made to patholog)’. And in clinical science, largely sponsored by Sir 
Thomas Lewis, clinicians are likely to' add still more to pathological knowledge. Sir 
Thomas, writing of clinical science, says ; “In the centre of this field is the human patient, 
and here the work is upon the living man, but relevant to this clinical work is that of the 
remaining great departments of pathologv' — namely, experimental medicine, morbid 
anatomy, clinical patholog)', pathological biochemistry, and bacteriology. Strictly speak- 
ing, there is between clinical science and human patholog)’, using each of tliese terms in 
the broadest sense, no difference.” 

This new. bond between clinician and pathologist and the new emphasis on the study 
of the pathology of the patient augur well for new advances in our science. 

The field is wide and expanding; the activity is great and continuing: the integration 
is difficult and largely lacking. At this stage in our history this lag is I suppose inevitable. 
A little earlier pathologists were growing up with the growing and developing branches 
of pathology. I propose to. illustrate this point by reference to one of mv earlier teachers. 
Professor Bulloch was generally regarded as a bacteriologist, a very distinguished bacterio- 
logist. And yet the first course in general pathology I attended was given by Professor 
Bulloch. He was a pathologist who had grown up with the growth of bacteriology and 
although adorning a Chair of Bacteriology was still a pathologist. There are few left 
to-day who have grown in a similar manner and as a result the separation of pathology 
into its several parts is now more noticeable than its unity. 

The future . — Since the future is known to none of us I feel a little less diffident in 
saying something about the future development of pathology. 'There will still be, as in 
fact there must be, separate avenues along which pathology will advance. Bacteriology 
would still be a science in its own right even if there were no pathology. So of course 
would biochemistry’ and the same could be said for cytology, and I expect that the 
divisions w’ill increase in number rather than diminish. I see no indication of exhaustion 
in the advance. I do, however, see increased difficulty in mantaining the relation of the 
parts to the whole, "^ere has been a continual budding off from medicine. Chemistry 
nurtured in our medical schools largely because of its pharmaceutical importance has 
now developed and evolved its own separate existence. Physiology has within our time 
staked its own claim to independence. And now pathology as a whole and its integral 
parts have become grown up and demand their own latch-keys. Such disruption in 
medicine is inevitable but it carries with it grave dangers deterimenta] to medicine as a 
whole. This is also true of pathology. It is easier to split than to fuse, and yet it is the 
task of pathology to extract from all sources all that will contribute to the understanding 
of disease processes and bodily adaptation and adjustment to injury. 

So far in all the fields of Pathology our greatest activities have been in collecting data; 
adding to the known number of organisms describing them, their actions in and the 
responses they e.xcite in the body; finding out the chemical nature of various fluids and 
substances, describing their acceleration and inhibition of various reactions; collecting 
and describing in ever greater detail diseased organs and tissues. "We are in danger of 
burial beneath the accumulation of our own industry. 

The first stage in the development of Science is usually the accumulation of facts; this 
forms an essential step but the second step is equally important and that is to use these 
facts upon which to build theories, generalizations, eventually laws. 

As Arthur Thomson wrote: “As long as the collection and registration of facts pre- 
occupies the energies and attention, scientific enquiry has hardly begun.” 

It is not suggested that energies and zeal in accumulation should be discouraged but 
the time has come when greater effort, thought and encouragement should be given to 
the next phase in the progress of the development of pathology. It is of course a more 
difficult phase and one_ from which many of us shrink. One of the reasons for this 
shrinking is that there is a wellnigh universal fear that if a generalization is made or a 
law suggested it might be subsequently shown to he wrong and to have obscured truth 
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instead of revealing it. .Bacon's historic aphorism declares; ' “Truth to emerge sooner 
from error than from confusion.’’ And I suggest that the danger of hiding truth behind 
a false generalization is over-emphasized. 

Generalizations or hypotheses are guesses at truth and should not end work but 
■Stimulate new work designed to test their validity. 

All these different activities that we have discussed are brought together in pathology. 
It is this unity in pathology that must be maintained and to whicli we must give greater 
attention. All parts must contribute to this end. Tliere is no aristocracy in science. 
Because we work in laboratories, or with defined chemicals or by e.vperiniental methods 
or that we do no “routine”, or even tltat we liave had great success, no one of these things 
makes one particular part superior to another. There is all too often as much routine 
work in a laboratory as there is in the wards or the post-mortem roorii, and work carried 
out in a scientific spirit in these places is as truly scientific as work done in laboratories. 
All parts have an equal obligation to contribute all they can to the whole and in order 
to do this the different parts must try to understand the aims and even the limitations 
of the other parts. Tliere will be no simple solution to the problem. Among the 
recommendations of the Goodenough Committee is one suggesting that in the medical 
schools bacteriology, chemical pathology, clinical pathology and morbid anatomy be all 
grouped into one pathology department. This may help. 

The different branches have become so great and will become so much greater la 
no man will be able to be master of them all. So that for this reason and also or cir 
own good I suggest that in future each part of pathology should lay inost stress on 
principles. If this is done I believe there will be a better understanding oi 

Most of us are engaged in teaching medical students. It is clear that there wi 
rather than more time for pathology in the curriculum of the general 
.If this is so what should be our aim? I believe that if students can absorn ‘ . 

principles of pathology, that is the principles of bacteriology and immunity, o 
patliology and of morbid anatomy and histology, they will have acquircci a s ‘ 

tion on which to build medicine and special pathology. If they do not^^t S .! 
and instead get a haphazard collection of incidental but unrelated facts < 
they will have no foundation for their future building. u a marked by 

Pathology is a science and, to quote Karl Pearson, the scientific V .i,Lrvation 

the following features : (o) Careful and accurate classification of tac s i 
of their correlation and seq”""'^"' riicfnrprv nf scientific law y 

creative imagination; and (c) 
all normally constituted minds. 


and sequence: (b) the discovery of scientific la f ‘ for 

; and (c) self-criticism and the final touchstone o q 
I normally constituted minds. ' « some 

Clerk-Maxivell used to ask; “What is the go of this?” jjrticular go of 

lerbalism, persisted with: “What is the particular go of jhis. ^ ^-jons of bodies to 
pathology in the widest sense is to discover the laws governing the rca immediate 

injury. Some of the paths pursued may appear abstruse and j jjoos of advance 

object. I mention this because one of the legitimate and probably frui . which 

in the future ivill be organized research. I believe that there are , k . ■ closest 


organized 

should be attacked by such a method. 

possible association of different research institutes ensure 

Let us not, however, relv overmuch on organization; let us alwai 


ICIC i . , 

I also believe departments. 

and different the 


juer us not, no^vever, reJy overmuch on organizruiuji, ict his chance, getting 

man with a particular urge for a particular inquiry should always future progress, 

the problem and attacking it from all sides may well be a feature o . written by Dr. 

however like to remind you of part of his introduction to sci .^^^^^ whose 

ill in 1900., He says: "Great advances have been made ^ would be 

... J J__i re _ I.:,,.*...-.*-.* r»f Cr'i#»nrf* were ^ Jn 


problem 
I would ho 
Alex. Hill 

object was wholly technical. Yet, if the history of science we^ u^became fruitful in 
found that tlie first step in advance, the germ of the discovery wi^p discovered by 

the hands of the practical chemist, the mechanician, the patnologis , practical 

the investigator, for whom science lost its interest as soon as it con 
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Genital Tuberculosis 

PRESIDENT’S ADDRESS 
By F. McG. Loughnane, F.R.C.S. 

Ge-NITAL tuberculosis is ne\er a primary infection, but is always secondary to a distal 
focus. The tubercle bacillus usually gains entry to the body either by the respiratory 
or alimentary' system, and rarely through a cutaneous lesion. Pulmonary tuberculosis, 
active or latent, is generally present, because genital tuberculosis is always an infection 
by the human type of tubercle bacillus. A distinction should be made between the terms 
genital, genito-urinary, and uro-genital. In the literature these are often used indis- 
criminately or as though they were synonymous. Genito-urinary signifies that the urinary 
infection is secondary to the genital, and uro-genital that the urine is first infective. 
Genital tuberculosis can oniy be so described when no demonstrable tuberculous lesion 
can be found in the bladder and kidneys. The presence of tubercle bacilli in the urine 
does not necessarily mean an infection of the renal tract, unless the urine has been 
collected through a catheter. Even then, tubercle bacilli in the urine may be due to a 
prostatic tuberculosis, and this being so the findings of a catheter specimen may De 
equivocal, for the bacilli may be carried by the catheter from the infective prostatic 
urethra into a non-infective bladder. Prostatic tuberculosis, however, except as a secondary 
condition, is so rare that for practical purposes if tubercle bacilli are found in the urine 
then a renal lesion may generally be inferred. 

Statistics 

Genito-urinary tuberculosis is not a common disease. In the annual report of the 
London County Council for 1937. the total number of patients admitted to their 30 
general hospitals was 202,485, of which 8,500, or 4-2%. were genito-urinarj- cases. These, 
however, included both male and female, and medical as well as surgical. Out of a total 
of 5,624 cases of tuberculosis genito-urinarv' cases numbered 97, i.e. -05% of the total 
general admissions, and l-7?o of the total admissions for tuberculosis. These figures are 
also inclusive of male and female, and medical as well as surgical. 

These figures differ widely from American and continental records, where, apart from 
the greater population, there seems to be an increased incidence of tuberculosis. An 
average from several writers gives about 2% genito-urinary' tuberculosis in all autopsies, 
and 12% in autopsies on tuberculous patients. These findings are terminal, however, 
and relate to the dead. I have been unable to find comparable figures in the living, such 
as those given in the London County Council report. 

It is still disputed whether tuberculosis can be primary' in the genital tract, or is always 
secondary to a renal infection. Wells maintains that a tuberculous epididymitis is a 
certain sign of renal tuberculosis. He bases his argument on an analysis of 55 cases of 
epididymitis, 30 of which ultimately developed frank renal disease, and 6 remained 
purely genital. In only 14 cases, however, were tubercle bacilli found in the urine at 
the time epididymitis was first diagnosed, while in 4 other cases tubercle bacilli were 
found only after a lapse of two years. In 5 cases renal tuberculosis was diagnosed 
Nov. — Urol. 1 
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before epididymitis, in. 13 cases a considerable tiilie after, and in 13 cases both were 
diagnosed together. It is incorrect, therefore, from tliese figures, to infer that tuberculous 
epididymitis is always of renal origin. Established tuberculosis in either the renal or 
genital tract is apt to spread rapidly, and from one tract to the other, and that both will 
be involved at some time during the course of the disease is not surprising. In a series of 
222 cases Young found the seminal vesicle involved alone in 47, the epididymis alone 
in 37, both together in 100, and an associated Icidney lesion in 122. In another scries 
of 336 genito-urinary cases Young found 108 were genital with no kidney involvement, 
and 71 were renal with no genital involvement. Kretschmer, in 94 cases of tuberculous 
epididymitis, found tubercle bacilli in the urine in 13, and a renal lesion in 10. It is 
evident, therefore, that an antecedent renal lesion is not always present. Statistics arc 
interesting, but not conclusive, and thev can be made to support almost any theory. In 
practice, however, one’s own statistics arc the most influential, however small these may be. 

From a study of a large number of contradictory figures I am confirmed in my belief 
that it is impossible to be didactic and state categorically that genital tuberculosis is 
always secondary to kidney disease. It may be in many cases, but it cannot be proven 
in all, and there is no evidence that it should be accepted as the routine route of infection. 
Genital and renal tuberculosis may' be discovered at the .same time, ‘and there is nothing 
to indicate which is primary and which secondary. The extent of a lesion is not necessarily 
an indication of its duration or priority', as is well known in cases of carcinoma, c-g- n 
small growth in the gall bladder may have extensive secondaries and be easily missed. 
Also, as renal and genital tuberculosis are metastatic and secondary to infection in the 
lung, they might both have become infected at die same time. Multiple bone lesions are 
not unknown. Hammond, quoting J.. Hutchinson who states that in lupus vulgaris 
multiple lesions arise at first, most of which clear up, leaving only one or two chronic 
and recurrent, suggests that in genito-urinary tuberculosis multiple Ic.sions may. also occur 
at the beginning, with later only' one or two isolated sites of infection persisting. Band 
and others have shown that tuberculous bacilluria generally indicates a renal infection, 
and that many healed renal foci can be demonstrated microscopically, that probably 
botli kidneys are infected at the beginning, that one overcomes the infection and remains 
healthy, although the other succumbs and must be removed. Tlie possibility an 
probablity of multiple infection must therefore be accepted. 


Incidence 

Primary tuberculosis of the prostate is very rare. Keyes found in 1,215 autopsies 343 
cases of pulmonary tuberculosis, and in only one of these was the prostate alone involyed. 
Barney could find in the literature only 5 ;iuthcnticated cases of primary prostatic tuber- 
culosis, and Young, in his extensive experience, had only one personal case. Hammond 
reported one case of primary' infection, and in French literature I have come across 
4 cases. K. Walker in 1911 reported 3 casc.s, and Saxforth in 1910 found 9 cases m 
10,016 autopsies. It is not mentioned, however, whether other tuberculous lesions were 
present, and if they were, how a diagnosis of primary' tuberculosis was arrived at. 


Secondary infection, on the other hand, is very common, an average of many statistics 
being from 60 to 70% .of cases of tuberculosis of the prostate. Personally I have only' 
encountered 4 cases of prostatic involvement in a series of 13. Primary tuberculosis w 
the seminal vesicle also appears to be rare, though Young believes otherwise, but bis 
reasoning is not convincing. There are no autopsy figures .showing tuberculosis of the 
seminal vesicles alone, and there arc no early symptoms to indicate a diagnosis. The 
facts that the globus minor of the epididymis is most commonly infected, and sometimes 
only a small nodule of tuberculosis may' e.xist there ivhile the icsicle is markedly involved, 
are the chief arguments in favour of primary' vesiculitis. In the 55 cases of tuberculous 
epididymitis analysed by Wells, the vesicles were affected in II cases, not involved in 16. 
and in 28- there was no record. It has already been mentioned that the severity of a 
lesion is no indication of priority or time of infection. That a primary' vesiculitis can 
occur none can deny, but that it has actually' occurred has never been proved. 

Secondary vesiculitis is more common than secondary prostatitis, and is reported in 
80% of cases. If the primary kidney or epididymis, however, were earlier diagnosed and 
removed, these secondaries in the prostate and vesicles might be of rare occurrence. 

The epididymis is the principal .site of primary genital tuberculosis. According to 
Hammond. 30%, of the patients when first seen have unilateral cpididymiti.s, with no 
lesion in the prostate or vesicle, but if they arc pre.scnt then 25"'', arc bilateral. Young’s 
figures suggest that the vesicles are more commonly affected, being 47 out of 222 ca.scs 
of genital tuberculosis, whereas the epididymis ivas alone infected in 37. It is dilticuU 
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to believe, however, that a clinical diagnosis of isolated vesiculitis can accurately be made, 
while it is common knowledge that isolated epididymitis is often found, and that a 
diagnosis of tuberculous vesiculitis or prostatitis is seldom made in the absence of 
epididymal or urinary infection. In 4,250 autopsies at the Boston City Hospital, there 
were 35 cases of tuberculous epididymitis. In 25 of these the vesicles and/or prostate 
were affected, but in 10 the epididymis alone. Of 80 cases in St. Thomas’s Hospital 
reported by Lee, 40% were unilateral epididymitis alone, and. 50% unilateral epididymitis 
with involvement of the prostate and vesicle. 

Epididymitis secondary to a urinary infection is common. Of 342 cases of uro-genital 
tuberculosis Toung found only 71 renal with no genital involvement. 

Primary tuberculosis of the testis is unknown. It is always secondary to an epididymitis, 
and occurs, according to Barney, in 33% of cases within a year. 

Tuberculosis of the urethra is rare, which is surprising seeing that for years tuberculous 
urine may be flowing along it. Trauma from rough instrumentation may incite an 
attack of urethritis. 

Tuberculosis of the glans is also rare. There are only 25 cases in the literature, and 
22 of these followed ritual circumcision in Jewish children. Though seldom due to coitus, 
Lazarus and Rosenthal reported one undoubted case, -which was so persistent and wide- 
spread that eventually the penis had to be amputated. In French literature I have found 
one other case. 

Route of Infection 

The tubercle bacillus can reach the epididymis by the blood-stream, by lymphatic 
extension, or by the lumen of the vas. 

In favour of haematogenous infection are the facts that in most cases when first seen 
the epididymis alone is infected, and that in many cases the urine is free from tubercle 
bacilli, and pyelography reveals no abnormality of the kidney. Wells thinks a blood- 
borne infection unlikely, because frequently both epididymides are involved consecutively, 
and he considers that both should be attacked via the blood-stream to be too striking a 
coincidence. He does not hesitate to assert, however, that renal tuberculosis is blood- 
borne and generally bilateral. Both Carver and Hammond believe in htematogenous 
infection. Young, however, says that the seminal vesicle is always involved first, and 
points out that the globus minor is generally attacked before the globus major. Primary 
infection of the globus major, however, is not infrequent, and in many cases when first 
seen it is impossible to say where the disease started. It is well known also that ligature 
of the vas prior to a prostatectomy does not always prevent epididymitis. In favour of 
ascending infection along the perivasal lymphatics are the nresence of tuberculous nodules 
in the vas, the facts that both ends of the vas are extensively diseased and that infection 
of the seminal vesicles nearly always precedes bilateral epididymitis. Lymphatic extension 
of tuberculosis is a common occurrence in other parts of the body and there is no evidence 
to suggest that it does not happen in genital tuberculosis. 

That infection should reach the epididymis through the lumen of the vas is not 
impossible, but highly improbable. How a non-motile baciUus can ascend against the 
stream in a very narrow channel, against peristalsis and against ciliated epithelium, is 
difficult to explain. The orifice of the ejaculatory duct is very minute, and a , reflux 
from the prostatic urethra could only occur if the duct were diseased and gaping or the 
fluid in the prostatic urethra under great pressure. In the absence of vesiculitis 
urethroscopy never shows diseased duct orifices. An ascending infection up the lumen of 
the ureter has been shown experimentally not to occur, and reverse peristalsis can only 
happen if the lower ureter is obstructed, • There is no reason to believe that the vas 
behaves differently. Also, after epididymcctomy or division of the vas a urinary fistula 
is rare. It is quite true that very occasionally a drop of urine has been seen to emerge 
from the cut yas, and the theory that non-specific epididymitis is due to irritation caused 
by a little urine being forced up the vas into the epididymis is attractive and generally 
accepted. Non-specific epididymitis, however, is most prevalent amongst soldiers in 
training, and it is understandable that the combination of a full bladder and strenuous 
exercise might produce a reflux from the prostatic urethra. Moreover, in only 30% of 
patients, when first seen for epididymitis, are tubercle bacilli found in the urine. 

Symptoms 

Acute tuberculous epididymitis occurs in about 5% of cases, and cannot at first be 
distinguished from Bacillus colt or gonococcal infection. The preceding history, however, will 
be helpful. Tlie disease usually becomes chronic is a tuberculous infection, occasionally 
Nov. — Nurol. 2 
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so with Bacillus col! and frequently in the case of the gonococcus. When this doc.s happen 
the specific characteristics hecome more pronounced. In tuberculosis the initial hydrocele 
disappears and the cavity of the tunica vaginalis becomes obliterated with adlicsion.s. 
The rugosity of the skin of the scrotum becomes increased because of oedema and adhesion 
to the testis and epididymis. An abscess or discharging sinus is often present. The cord 
is thickened, also the vas, which may be. nodular. On rectal examination one or both 
vesicles may he thickened and palpable, less often the prostate. A very earlv diagnosis 
is fraught with danger. McGavin, from St. Bart’s Hospital figures, found that 30% of 
epididymides removed for tuberculosis were non-tuhercular on microscopic examination. 
Yet if an early diagnosis is not made epididymcctomy is a doubtful procedure, for 
extension to the testis and vesicles rapidly occurs. Barney reports 3 cases of doubtful 
tuberculous epididymitis where operation was delaved, and which later at operation were 
found to be sarcoma. , He rightly .says: “If in ddubt operate", for it is better to remove 
a doubtful tuberculous epididymis or testis than to leave a sarcoma to mature. 

Insidious onset and chronicity with progression arc the chief characteristics of tuber- 
culous epididymitis. The testis only becomes involved after the globus major, and usually 
at operation the condition is one of epididymo-orchitis, for an exploratory incision into 
the testis often reveals infection. In 83% of cases the testicle is said to become infected 
within a year. 

Pain, tenderness, and fever are slight and insignificant. 

There are no special symptoms of vesiculitis. The 2 jaticnt gtnerally complains of an 
enlarged epididymis, and the diseased vesicle is only discovered on routine rectal 
examination. 

In the beginning a tuberculous prostatitis is silent and devoid of .symptoms, and is 
only discoverable on rectal examination. The disease is progressive, culminating m 
caseous degeneration, abscess and sinus formation. Calcification and fibrosis arc un- 
common. Symptoms of urethritis may develop, and tubercle bacilli will be found in the 
discharge. Sometimes the disease is only accidentally discovered after micro.scopy of an 
adenoma removed suptapubically.' If there is frequency of micturition and tubercle 
bacilli are found in the urine, and there is no evidence of renal or other genital tuberculosis, 
then a primary tuberculous prostatitis mtiy be inferred. Blanc, of Bordeaux, suggests 
the following technique to clinch the diagnosis: Irrigate the bladder with oxycyanide of 
merqury: then fill the bladder with sterile water; empty the bladder naturally and examine 
for tubercle bacilli. If none are fbund pa.ss the remainder after prostatic massage, and 
if tubercle bacilli arc now present the ca.se is one of primary prostatic tuberculosis. 

Differentiai. Diagnosis 

Acute primary epididymitis cannot be distinguished from that due to other organism.', 
and it has been known to occur during an attack of gonorrhoea. One must wait for the 
chronic phase before making a definite diagnosis, when gonorrhoea, syphilis, non-speanc 
disease and turhours have to be excluded. As.sociated disease of the seminal vesicle is 
the surest indication that the epididymitis is tuberculous, but if diagnosis is to be with- 
held until this occurs, it might be advisable to do an Aschheim-Zondek test in order id 
exclude tumour. 

Treatment 

It must be stressed that the genital condition is merely one aspect of the disease, which 
is tuberculosis, and unless adequate treatment is given for this then surgical intervention 
will avail little. 

Sanatorium regime, with re.st, diet, and heliotherapy, is most important both before and 
after operation. Unfortunately, despite the national tuberculosis service which has been 
operative in this country since 1912, these facilities are not easily available. Before 
operation there is too much delay in getting a patient admitted into a sanatorium, and 
after operation, if a wound requires dressing or a sinus is present, there are very fc”' 
places to which a patient can be sent. In this country surgical tuberculosis centres should 
be on the East Coast, and 1 only know of two places which attempt to treat surgimj 
tuberculosis adequately, and these are at Margate and Felixstowe. At Margate the Roym 
Sea Bathing Hospital was a pioneer, .and at both places now the London County Conned 
have adequate establishments. For the country as a whole, liowever, the acconimod*^don 
is hopelessly insufficient. 

Tuberculin therapy has still a few advocates, but has been given tin by the majority 
of physicians and surgeons. I have never seen any success which ‘could directly be 



5 


Section of Urology 


29 


attributed to tuberculin, and from my experience at the Royal Sea Bathing Hospital, 
where it was used in all cases by one surgeon, and never by another. I have long since 
ceased to regard tuberculin as of any therapeutic value. 

Freshman, however, from his statistics at the London Hospital, thinks tuberculin com- 
bined with sanatorium treatment better than surgery. Hammond also advises ^expectant 
treatment, i.e. prolonged stav in a sanatorium combined with tuberculin injeaions, and 
suggests that operation should consist chiefly in ligature of the vasa to prevent extension, 
and that only occasionally is epididvmectomy or orchidectomy called for. He has' also 
shown that if orchidectomy is performed after puberty there is but little deterioration in 
general health. 

Few surgeons, however, agree as to the efficacy of expectant treatment and most surgical 
disputes concern the merits of a conservative as opposed to a radical operation. By a 
conservative operation is meant epididymectomv with the removal of a portion of the 
vas, and sometimes ligature of the opposite vas, leaving the diseased testis, seminal vesicle 
and prostate alone, hoping Nature will step in and effect a cure, ■ 

Whichever type of operation is undertaken, however, the nature of the anesthetic is - 
most important. Pulmonary tuberculosis, latent or active, being always present, it is 
better to avoid inhalation anesthesia. Local infiltration of novocain will suffice for 
epididymectomv, but a spinal anesthetic should be given if a radical operation is to be 
performed. 

Epididymectomy was first performed by French surgeons, some sixty years ago, and 
has remained a popular operation in France, while in Germany orchidectomy was pre- 
ferred. I fail to see any great value in epididymectomy, for the testicle is diseased in the 
majority of cases. The advice to curette away the diseased parts, in the hope of conserving 
some testicular tissue because of its internal secretion, is no longer necessary, owing to 
the success of subcutaneous implantation of testosterone propionate, and the failure of 
the curette to eradicate disease is too often disappointing. An' average from American 
statistics is 30% recurrence in the epididymis after epididymeaomy or orchidectomy and 
in this country the average is about 40%. 

Young strongly advocates a radical operation, even in advanced cases of genito-urinary 
tuberculosis with active phthisis. He quotes Kocher, who taught that the more diseased 
tissue was removed the better the body could then cope with the remainder. Sutcliffe, 
of Margate, certainly got better results 'in certical adenitis by his operation of complete 
excision than others obtained by partial adenectomy and curetting. Young’s operation 
consists in a perineal removal of the prostate and vesicles, and an inguinal removal of 
the epididymis and vas. He was opposed to orchidectomy, for the testis is never 
primarily infected, and he taught that an extension to the testis could be ■ dealt 
with by the curette. He bases his operation on the assumption that infection was always 
primarily vesicular. In a series of 24 radical operations, he states there was genital 
recurrence in 3 cases, once in the kidnev, 'whereas in 98 conservative operations (i.e. 
epididymectomy) there was genital recurrence in 26 cases and 'renal in 17. Few of his 
colleagues, however, obtained such good results, and the operation has never become 
popular. 

Most surgeons agree that operation for tuberculosis of the prostate is seldom called 
for, unless retention is present, in which case a suprapubic cystostomy alone is advised. 

The operation I favour is one I planned and carried out in 1914, and described before 
this Section in 1924 {Proc. R. Soc. Med., 17 , Sect. Urol., 60), and in the Urologic and 
Cutaneous Revie-j; in 1929. Tlie operation is as follows : With the patient in the 
Trendelenburg position the bladder is emptied through a rubber catheter, which is left 
in situ, in order to keep the bladder empty. An inguinal incision is then made above 
and parallel to Poupart’s ligament, and the oblique and transversalis muscles divided. 
The testis is next manipulated out of the scrotum and the vessels separated from the 
vas and divided. By blunt dissection the vas is traced down to the seminal vesicle, and 
a line of cleavage is sought for between the bladder and vesicle, which is gently separated 
and then avulsed from the urethra. 

The chief difficulties met with are: (1) A deep and narrow pelvis. (2) Obesity. (3) 
Abscesses in the vas and vesicle which entail very gentle handling if rupture and spread 
of infection are to be avoided. (4) Involvement of the base of the bladder and ureter 
and dense adhesions. Hremorrhage is seldom of serious moment. If the testicle is 
adherent to the scromm and jf a sinus is present, then the inguinal incision is prolonged 
to encircle the affected skin. The testicle with adherent skin is wrapped in gauze, and 
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thus contact infection prevented while the operation is proceeding. Both vesicles can 
be removed through tlie one incision. 

There is often a urinous discharge for two or three days, and in two of my cases a 
tuberculous sinus occurred, which took some weeks to heal. Nitch is the only surgeon 
I know who has carried out this operation since I described it, and be finds the results 
disappointing, being only 6% better than epididymectomy, but the remote mortality is 
decreased. He -found 52% apparently cured by orchido-vaso-vcsiculcctomy, as against 
'16% -by the conservative operation. 

Of the 13 cases I reported in the Urologic and Cutaneous Review, 1 died from tubercular 
bronchopneumonia six weeks later. There were free from symptoms or bacilli in the urine : 
1 four years later, 3 two years later, 2 one year later, 5 three months later. Kidneys 
healthy, but cystitis with tubercle bacilli in the urine, 1 four months later. The disease 
was unilateral in the testicle in 7 cases, and in the seminal vesicle in 7. The disease was 
bilateral in 6 cases, and in 5 of these simple orchidectomy had been performed two to five 
years previously, so that when I operated two vesicles were removed with one testicle five 
times, both testes and vesicles once. On several occasions it was noticed that the ureters 
near the bladder were diseased. 

-■ Of a later series of 21, including these, 2 died from tubercular bronchopneumonia, an 
operative mortality of 9-5%. Two others died, one at eight months and one four years 
later. Of these 21, 17 were alive and well from one to ten years later. Nine of these 
had a unilateral orchido-vaso-vesiculectoniy and have had no recurrence or extension 
(five to ten years report). In 7 cases of unilateral orchido-vaso-vesiculectomy in 1 case 
the other testicle had been removed six years previously, in 6, two years previously, i.c. 
genital recurrence or extension where simple orchidectomy had been performed occurred 
in 6 cases in two years, whereas in 9 cases of Drcbido-vaso-vesicu'cctomy there ivas no 
recurrence in five to ten years. In 4 cases one testicle and two vesicles were removed. I 
consider an orchido-vaso-vcsiculcctomy the most desirable operation. An epididymectomy 
is only justifiable if the vesicles and vas arc not involved, and McGavin’s findings must be 
remembered, that 30% of cpididymes removed for suspected tuberculosis were shown on 
microscopy not to be tubercular. Personally I seldom tliagnose a tuberculous epididymitis 
unless the vesicle is involved, and as I consider this to be generally secondary to the 
epididymitis I do not consider the delay deleterious. 

In conclusion, I think that genital tuberculosis may be either blood-borne or secondary 
to a urinary infection; and that if secondary to a urinary infection then the vesicles arc 
involved first. I do not consider that infection call, be carried up the lumen of the vas, 
lymphatic extension being the usual mode pf transmission. In regard to operation, if 
the vesicles and %'as are not involved; I advise prchidectomy, but if they arc, an orchido-vaso- 
vcsiculcctomy is the better procedure. 
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Notes on Glaucoma [Abstract] 
PRESIDENT’S ADDRESS 

By P. E. H. Adams, M.A., M.B., D.O.Oxon., F.R.C.S- 


In the course of fort)’-odd years of private and hospital work 1 have come across a 
great variety of types of this disease. 

It is difficult to decide when the disease really starts. I have seen several cases about 
the age of 45 in which one has had suspicions of the discs and have kept these eyes under ■ 
observation and it has not been until they are over 60 that the tension becomes raised 
and Bjerrum’s scotoma starts and the discs look more pathological. I shall quote one 
case which is typical in each class. I have always used the original Schiotz tonometer 
and the old scale and all die tension records given in this paper are according to that. 

Senile type . — First seen in 1919, when he was 56, for presbyopic glasses. His sight was 
6/6 and with + 2 J i in each eye, but left disc ? not as good as right. Tension: R. n.; 
L. n. I did nat see him again until November, 1935, when aged 72. He had no complaints. 
He still had 6/6 and with + 3 D J i each eye. Both discs were a little depressed, but no 
actual cupping. Tension with Schiotz was 23 mm.Hg each eye. Fields were full in each 
eye and showed no extension of the blind spots. However, feeling suspicious about him 
especially as there was glaucoma in the family, I put him on to 1% pilocarpine as a 
precaution. 

March 1936: He had not had drops for six days. Tonometer: R. 32 mm.Hg; L. 29 mm.Hg, 
showing that the eyes were definitely harder. Right disc did not look so healthv as left, 
but still nothing definite. 

I saw him at intervals up to November 1937, when the tension was R. 28 mm.Hg; 

L. 25 mm.Hg. 

The tension varied from R. 27 mm.Hg; L.. 23 mm.Hg, up to April 1941, four years later, 
when the tension was, R. 33 mm.Hg; L. 29 mm.Hg. No drops since night before. 

January 1943: Tension: R. 33 mm.Hg: N- 26 mm.Hg. but still no loss of field. But April 
1944, when he next reported, he was now aged 81 : 

Vision; R. 6/6 + 2-5 J i; L. 6/6 -t- 2-75 J i. Tonometer: R. 48 mm.Hg.; L.33 mm.Hg. No 
drops that morning, but he had his eserine the night before. Fields still showed no 
extension of blind spot, but tension was obviously getting really hard in the right e 3 'e. 

August 1944: Tonometer: R. 40 mm.Hg; L. 28 mm.Hg. Taken three hours after his 
pilocarpine drops. Blind spot in right ej-e a trifle larger than left for the first time, but 
no extension observed with Bjerrum screen at one metre. I then put him on to pilocarpine 
2% b.d. and eserine gr. 1 in oil at night, right eye. 

This patient is a medical man, he is very averse to having an operation if it can possibly 
be avoided. Theoretically of course the right eye should be operated on and I have 
explained this to him, because in my experience these cases may carry on quite well for 
an indefinite time and then rather suddenly there is a definite deterioration in their 
sight, which is permanent. The difficulty is added to by not knowing how long one has 
Nov. — Ophth. 1 
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to cater for. Although thi.s patient is 81-, he looks about 60, is still working to a 
moderate extent and doing his rounds on a bicycle how. - At times after trephining, 
even after the most successful operation, some clouding of the transparency of the 
lens may occur, leading to considerable loss of sight. These unpreventable happenings 
after . filtration operations are -what makes the problem such an anxious one as the actual 
sight before operation is so good. With, a cateract the sight is already so defective that 
even if things do not go well, the patient has not lost so much, but when operating on an 
eye with 6/6 vision, if the patient ends up with vision of say 6/60 he is naturally not too 
plea.sed. These senile cases seem to tolerate increase of tension better than the ones seen 
in middle age. 

One objection to miotic treatment in these cases is that they arc frequently doniplicaicd 
by lens opacities and, when central, the small pupil causes so much inconvenience, 
especially in the mornings when they are busy, that it is difficult to induce the patient 
to use the drops faithfully. 

There is another rather similar type of ca.se in which the discs look sn.spicious when 
first seen. It is watched carefully but it remains on the border line, .c,g. : 

F. J. W., aged ,“50. First seen in 1914 (thirty years ago). Both discs well-marked circular 
physiological cups. Tension: R. n.; L. n. 

I saw him last in May this year; he is now 80. His vision corrects, to: R. G/G, J i: 
L. 6/6, J i. Tonometer: R. 26 mm.Hg; L. 23 mm.Hg. Fields full, no extension of the blind 
spot, but the cup in the right eye is definitely more extensive than it was, and in both 
eyes the nasal edge of the cups is thin and sharply cut. 

This is a borderline casc.su.spicious from the first but no further development up to 
the present. 

An example of guessing wrong in a case of this sort is the following. 

✓ • 

N., May 22, 1919, a^ed 80. He had been operated on for glaucoma some thirty 
before, wide, iridectomies having been done. No obvious filtration. The left eye was blind, 
the disc being quite atrophic and grossly cupped. The tension in the right eye was not 
appreciably raised to the finger. The disc showed some cupping. Vision: R. with 
correction 6/12, and with presbyopic correction J ii and J iv. The field was contracted, 
with a notch on the nasal side almost up to the fixation point. 

March, 1922: He had a much contracted field, only one eye, and he was 83. 

I decided to" let him carry on under miotics. He personally was averse from further 
operation. 

June 1926: Still alive at 92, well and strong, hm alas, almost blind. He did not die 
for three and a half years after that and was by then quite blind. 

There is another type of case which is charactcrizctl by very high tcn.sion, but no hi-story 
of blurs or ring.s of colour and eyes perfectly quiet. The tension is often higher timi' 
one meets with in acute glaucoma and yet notliing to show for it. 

Miss B., first seen in 1923, aged 42. Vision: R. 6/0 t- 1 = 6/C + 2 Ji; L.’ G/9 + 1 = 
6/6 H- 2 J i. Dscs and fundi healthy. 

March, 1935, aged 54; R. 6/GO + 2-5 = 6/6 + 4-5 J i; L. 6/60 + 3 = 6/6 -f 5 J i. No 
change noted in discs and fundi. 

I did not see her again until June 1944. aged 63, She was then complaining that the 
sight of the left eye had failed 4/12. Under her own doctor for anmmia and being 
generally run down and had had much worrv. She. had had no pains or headaches and 
no mists or blurs. Vision: R. 6/60 3 = 6/6; L. 0/60 + 3 = e/18. Left disc had an 
extensive temporal cup with upper edge sharply undermined; arterial pulsation well 
marked. Right disc no cupping; some thickening of inferior temporal artery, but tono- 
meter: R. 50 mm.Hg; L. 05 mm.Hg. 

Field in left e.ve showed only a small central field with an extension up and in on the 
temporal side. (Chart 1.) 

Right field was quite full and no extension of the blind spot. 

It docs seem remarkable that no syniptom.s other than failure of .sight in the left eye 
had been noticed and the patient was finnlv coiiyinccd that there was nothing ami.ss 
with the right eye. In this case cscrine had i cry little cITcct on the tension and did not 
cause much contraction of pupils. It wa.s obvious that iiotbiiig but opcr.ation was indicated 
in this type of ca.se and tliis has now been done to both eyes. 

Cases of acute glaucoma with premonitory symptoms extentiing oier many years arc 
not Vf frequent occurrence ; 

Mrs W aged 3". came to sec mo December 1912. She stated that pains came on over 
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her eyes after working for half an hour and that the room seemed full of smoke. She 
also noticed that the lights had rings of colour round them at night but never in the 
morning. She had noticed this for five years. Her vision was R. 6/6; L. 6/6; with Id 
of hypermetropia. . 

The discs had only central physiological cups, and tension was apparently normal. 
I took her tension with the tonometer, and found it to be 24 mm.Hg. I then got her 
some fine sewing and sat her down to this for half an hour. At the end of that time 
I found her pupils semi-dilated, corneas slightly steamy, and tension up to 40 mm.Hg each 
eye. On putting in a drop of eserine, gr. j, ad ^ j, the cornese rapidly brightened and the 
tension came down to normal. Operation was declined, and she was given eserine drops, 
when she had had several more attacks. She had been worried by her husband’s illness, 
and reported at intervals of three months with no further mists until December 1913. 
One bad attack came after a tooth extraction. If she sat by the fire the side next the 
fire had the attack. 

March 1917: Four years later I saw her again. Vision; R. 6/6 + 1-5 = 6/6; L. 6/5 -f 
1-5 = 6/5. She found that going out in the dark brought on an attack of mist, and' on 
coming in and standing under a brilliant light with a paper to reflect the light into 
her eyes, the attack passed off. ' 

November 1930, aged 56; Her eyes were keeping all right with the drops. If it was 
a dark day she used one drop midday and always one at night. In summer only one 
drop at night was necessars*. She said her eyes always came over misty if she went 
out walking and it got. dark; she then put a drop in and the mist cleared up. She had 
had one bad attack last winter and one this winter (1930). 

Vision: R. 6/12 + 1 = 6/6 + 3 J i; L. 6/9 -h 1 = 6/6 + 3 J i. Left disc looked a little 
more cupped than the right. Both anterior chambers were a little shallow. Tonometer : 
R. 25 mm.Hg; L. 27 mm.Hg. Fields were full without apparent extension of the blind spots. 

She still declined operation, though realizing that the time would probably come when 
it would have to he done. I have not seen this patient for many years," so cannot tell you 
the end of the story. 



CHART 1.— .Miss B., July 11, IflH. 



CHART 2.— J. W. H., March 26, IflJS. 


There is the type which might be called chronic acute glaucoma, in which there 
are occasional attacks of mists and blurs with rings of colour round lights, but the acute 
attack which does not respond to treatment may be delayed for years, perhaps for ever, 
but gradual loss of field occurs as it does in chronic glaucoma. 

One patient, J. W. H., a man, started these symptoms at the age of 42, in the left eye. 
He had no cupping of discs but the attacks became more frequent but were always 
relieved by a drop of eserine. Eventually I trephined him after about a year of these 
attacks, and this was in 1917, and his eye* has kept perfectly well ever since. His other 
eye k^t well but had occasional attacks of blurring in it, but field and vision kept 
all right until 1943, when after a three-year interval, very much ashamed of himself, he 
came up and said that he had noticed that the right eye was dark above. He had 
lost all the upper nasal quadrant of his field, the tension was raised to 42 mm.Hg, so 
this eye was also trephined. He never had an acute attack or any redness or pain, only 
blurs and rings of colour -with an occasional ache. These cases differ therefore in 
a way from the ordinary premonitory signs which often occur before an acute attack 
materializes. (Chart 2.) 

As regards physiological cupping, when these cups have very sharp edges I am always 
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rather suspicious about them although they may be quite central with good healthy 
looking margins. 

The following case, Mrs. E., first seen in January 1943, shows that they may be the 
early stage of pathological cupping. . ' ‘ 

She was a woman aged GO who complained of tired eyes. She had had her present 
glasses five years and was not seeing so well with them as she had done. Both discs 
had sharp cut but quite central circular cups. Vision corrected to 6/6 and J i with each 
eye. . Taking the tension I found it: R. 30 mm.Hg; L. 25 mm.Hg. I took the fields which 
were quite full but there was some slight enlargement of the blind spot in the right 
eye, but not in the left. 

Things kept quite steady until March 1944, then tension; R. 25 mm.Hg; L. 20 mm.Hg. 
Both eyes then showed a small Bjerrum scotoma more pronounced right than left, so I 
advised operation, and now both eyes have been successfully trephined.' The discs have 
still only central cups, but the upper edge of the cup in the right eye is sharply cut 
and undermined. 

This brings me to another very interesting case, sho\ving how an eye can withstand a 
constant raised tension for very many years with only a very gradual deterioration of 
vision tvhen the trouble starts at an early age. 

P. This patient first saw R. W. Doyne in 1902, being then 28 years old. He had 
noticed that the sight had not been so good for about the last five years. For the last 
two years he had seen rings of colour round lights with temporary attacks of rnisty 
vision. No pain. R. W. D.’s notes; Both eyes buphthalmic; T. + 1 in both. Very marked 
arterial pulsation in the right eye and slight in the left. Both discs deeply cupped, 
left one the worst. Vision; R. 6/60 - 1 = 6/12; L. 6/60 - 1 = 6/36. He was put on 
eserine twice a day. • ’ ■ 

February 22, 1931: Vision: R. 6/60 - 2 = 6/24 (ii) + 2 J iv, with hand magnifying 
glass J i, Tonometer: 40 mm.Hg. 

This patient then had had a very high tension in the right eye for thirty years, and 
yet he could still read and his field has only come in very gradually, but ten years later 
he was practically blind. 

This next is rather a peculiar case of glaucoma wliich .1 was asked to see by the neuro- 
surgeons. 

He was admitted into hospital under them for a horizontal hemianopia and they could 
not localize any lesion which would account for it. the upper halves of each field having 
been lost. I found that the discs showed extensive but not deep cupping, and with the 
tonometer the tension was: R. 32 mm.Hg: L. 32 mm.Hg. On taking the fields I wunfl 
that the upper halves of each field (Charts 3a and 3b) lost with extensions from the 
blind spot up to this area, and that chronic glaucoma and not an obscure cerebral lesion 
was the cause of the condition. 



CHART 3a. 


CHART .!A. 



auonic clhucoma is a progrc.ssivc condition sometimes so slow as to be almost imper 
ccntible though more ordinarily progress downhill is f.iirly rapid. I have never seen tht 
mnsion'in advanced chronic glaucoma go down and become subnormal until this year: 
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Mrs W., first seen in February 1940, aged 69. She had had an attack ot shingles on 
the left side of her head in Decenaber 1939. Left eye was still tender and cornea anaes- 
thetic. Left disc shows extensive shallow cupping. Tonometer; R. 22 mm.Hg; L. 32 mm.Hg. 

June 1940: Tension the same. Fields then taken.- Vision; R. 6/24 + 1-5 = 6/6; 
L. 6/36 + 1 = 6/24. Right field full. L*ft field much contracted. 

August 23, 1944: Tonometer; R. 32 mm.Hg: L. 14 mm.Hg. Using pilocarpine 1% o.n. 
to both eyes. No extension of blind spot in right eye but she is not a good patient 
for this purpose. The left eye looks all right, there is no sign of shrinking, but the 
tension has fallen from 32 mm. to 14 mm. 

I think there is no doubt she bad chronic glaucoma in the left eye before the attack of 
shingles. Whether this has any connexion with the fall in tension I do not know. I never 
remembfer noticing low tension in an eye following on an attack of licrpes. 

1 have sometimes been asked how long one can keep an eye on miotic treatment. My 
record is a Miss L.. first seen 1908, aged 50, reported in my Doyne Memorial Lecture in 
1931, and still alive aged 86. Her right eye was practically blind when 1 first saw her, 
and she declined operation on her only eye. If one had known that she was going to 
live so long one would have somehow persuaded her to undergo operation. At the sante 
time, thirty-six years have gone since she first started on drops and she can still read. 
Her field, if compared with the one taken in 1933, shows that the increase in the defect 
has not Ijeen very great (Charts 4 apd 5). As to preseivation of sight after operation 
I have one case of trephining done in 1917 and his lens has kept clear and his vision 
to-day is: L. -1- 4 -f 1 cyl. axis 160 = 6,/9 and -b 7 -f- 1 cyl. axis 160 J i: i.e, as good as 
ever. 


I 




CHART 4. — htiss L., May 26, 1933. 


CHART 5.— Miss I_, Oaober 2, 1914. 


I have done trephining, iridencleisis, Lagrange, and, like most other people, I once 
devised an operation of my own, which was called the H.A.L., but trephining was the 
operation I chiefly used and I imagine that there is no complication -which I have not 
met wrth or suffered from. 

Non-reformation of the anterior chamber is the one that has really interested me most, 
it is of very common occurrence after trephining, and is of course associated with detach- 
ment of the choroid to a greater or less extent, it may only last for two or three days, on 
the other hand it may persist for a month or so and then reform. I have never quite 
understood what is at the bottom of the condition as it is not due to persistent leakage of 
aqueous, the conjunctival flap is firmly adherent, there is no watering or irritation of the 
eyes, but there is no raised bleb over the scar as there should be and the eye is very soft. 
It is as if all the secretions of aqueous had ceased and the eye gone to sleep as it were. 
After a varying interval the anterior chamber gradually fills up, the detached choroid goes 
back into place and as a rule, all is well. As regards treatment, if this condition persists 
I have found 2 or 4% dionine drops have a beneficial effect in some cases. There is no 
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rntlicr suspicious al)oui them nlihough they muy he quite central with good healthy 
looking margins. 

'I he following case. Mr.s. K., fir.st seen in January 19-1.1, shows that they may be the 
early stage of pathological cupping. ' ' ' 

She was a woman need CO who complained of tired eves. She had had her present 
classes five years and was not secinc so well with them' ns she had done. Both discs 
liad sharp cut but quite central circular cups. Vision corrected to IVC and Ji with e.ich 
eye. . Takinp the tension I foimd it: R. 30 mm.ljR; L. 2-5 mm.HR. I took the fields which 
were quite full but there was some sliRht enlargement of the blind spot in the ripht 
eye, but not in the left. 

ThinRs kept quite steady until hlnrch Ifi-t-l. then tension: R. 2.'i mm. H r; L. 20 mm.Hp. 
Both c.vcs then showed a small Bjorrum scotoma more pronounced riRht than left, so 1 
advised operation, and now both eyes have been successfully trephined. The discs have 
still onl.v central cups, but the upper edRo of the cup in the riRht eye is sharply cut 
and undermined. 

This brings me to another verv intcrosilng case, showing hot\' an eye can withsiami a 
constant raised tension for very nianv years with onlv a very gradual (Icterioratioii of 
vision when the trouble starts .at an early .age. 

P. This patient first saw R. W. Doyne in 1002. boiiiR then 28 years old. Ho h.ad 
noticed that the siRht Imd not been so Rood for about the last five years. For the last 
two years be had seen rinRs of colour round HrIiIs with temporary attacks of niisiv 
vision. No pain. R. W. D.’s notes: Both eyes buphthalmic; T. + 1 in both. Very marKcn 
arterial pulsation in the riRht eye and sliRht in Uie left. Both discs deeply cuppeo. 
left one the worst- Vision: R. G/CO - 1 == 0712; L. G/fiO - 1 = C/38. He w.as put on 
escrinc twice a day, 

February 22, 1!)31: Alsion: R. G/fiO - 2 = G/24 (ii) -b 2 Jiv, with hand m.apnif.vinc 
glass J i. Tonometer: -50 min.HR. 

This patient then had h.ad a verv high tension in the right eye for thirty years, .and 
yet he cotild still read and his licld ha.s' only come in very gradually, hut ten years later 
he w.as practically blind, 

Tlit.s next is rather a pc'cnliar ease of glauconia wJiicli ] was asked to see by the neiiro- 
stirgcons. 

He was admitted into hospital under them for a liorizonl.al hemianopia and tho.y could 
not localize any lesion wliicii would account for it, tlto upper halves of each field 
boon lost. I found lli.al the discs showed c.xfcitsivc but not deep cuppiiiR, and With nw 
tonometer the tension was: R. 32 mm.HR; U. 32 mm.HR. On takinp the fields I found 
that the upper halves of cacli field (Charts .3n and 36) lost with extensions from the 
blind spot tip to this area, and that chronic Rlaucoma and not an obscure cerebral lesioa 
was the cause of the condition. 



CHART :ia. 



riironic clauconia is a progrc.ssivc coiidifion sometimes .so slow as to be nlnio.st imper- 
ceotiblc tliough more ordinarily progress downhill is fairly r.apid. I have never seen the 
eepuu , advanced chronic glaucoma go down anti become subnormal iintd this vear; 
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Last vear, for the first time, after twenty-five years of experience of the operation in 
private and in hospital, an eye liad been obtained pok mortem for examination, and his 
colleague. Mr. E. \Vollf, with some very good sections, had substantiated by histological 
proof the correctness of his previously published presuppositions. A joint paper would 
shortly be published on the subject. 

Mr. Williamson-Noble asked whether the patients were put on pilocarpine after the 
operation. 

Sir Richard Cruise said that with confidence atropine was instilled for the first week, 
to ensure as far as possible that all filtration of aqueous should take place through the 
incisions and not through the normal channels. 

Mr. Eugene Wolff said that an endeavour had been made for some twelve years to 
obtain a section of an .eye operated on by this sclerotomy method. There was never 
occasion to remove one of these eyes from the liv’ing patient. Eventually a patient who 
had been operated on some years before died, and the ej'e was obtained and sent to the 
laboratory. There could be no doubt that the track was lined with endothelium. It 
was usually stated that following an operation no such lining took place, but in this 
case the lining was obvious. 


Three Sisters with Familial Comeal Dystrophy. — V. M. Attexborouch, D.O.M.S. 

Mrs. Attenborough said that she saw this family first in 1943. Two of the sisters 
attended the out-patients’ department at the Western Ophthalmic Hospital, and the other 
was a patient at Aloorfields. She had drawings made of their eyes, hoping that later she 
could collect other members of the family. In February of this year there was a report 
of some observations on hereditary corneal dystrophy (J. R. Mutch, Brit. J. OphthaL, 1944. 
28 , 49). These cases, she thought, belonged to the class which was classified there as 
granular corneal dystrophy, a dominant disease affecting both males and females. The 
opacities, which were always bilateral, occurred as discs or rings situated beneath the 
epithelium in the axial region of the cornea. 

The speaker showed three drawings of the condition in the sisters (one of which is 
shown fig. 1). The eldest was aged 24, with onset at about 18; vision right and left 6/9. 



From coloured illustrations by J. Bayes.) 

Familial comeal dystrophy. Female aged 2 1 
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object gained in keeping tliesc patients in bed and I liave thought that getting them up 
and letting tlteni move about tvas helpful. 

I had one ca.se in uhich the condition relapsed three months after operation hue 
recovered completely In four months. 

Another fact that has impres.scd me about operations on the eye is that if one eye 
behaves in an unusual manner, the other eye is quite likely to do the same thing. 

For instance, I trephined a chronic glaucoma case; he was a healthy man of about CO, 
the operation went off quite satisfactorily, but next day he had a large hyphtema which 
slowly increased during the next couple of days until it occupied about two-thirds of 
the anterior chamber and there it remained. I kept him quiet in bed and he was a 
very good patient, the eye kept quite free from inflammation and settled down quickly 
and he had a perfectly white eye, but with the hypliaema filling half the anterior 
chamber. Eventually I did a paracente.sis and evacuated the blood, there was no further 
bleeding and he was able to go home in a few days. Some months later I had to 
trephine the other eye. Exactly the same thing happened, ten days after the operation 
the eye was quiet but the anterior chamber half full of blood. I did not wait any 
longer, did a paracentesis and the eye again showed no reaction and the patient went 
home a couple of days later. 

I liavc never met tliis complication before or since, it may he common, but it was iny 
only experience of if. 

Another wore triigic exnmplc of the simijtir hchnviovr ol ihc two eyes is the following 
case. 


He was a medical man, and a myope with obstinate chronic glaucoma not controlled 
by miotics. He was also the subject of severe rheumatoid arthritis and was juore or 
less crippled. Following an uneventful operation, at the end of forty-eight .hours 
there was a tremendous reaction, an intensely red eye with the iris very hyperasmic ano 
accompanied by great pain. The pupil did not become adherent but would not oiiaic 
properly. After a few weeks the inflammation subsided but the transparency of the lens 
was spoilt and the sight much diminished. 

The other eye was deteriorating and so after a careful vetting and general treatment 
1 trephined the other eye, operating with the greatest care and gentleness to avoia a 
too sudden loss of aqueous or undue trauma, but at the end of forty-eight hours exactly 
the same condition developed possibly even more violent than in the first eye ana 
with the same unfortunate result. 

In recording the cases which Imve been treated with miotics for many years, I do not 
want to give the iniprcs.sion tliat I consider this to he the correct treatment for chronic 
glaucoma. Once the dingno.sis has been made and the clTcct of miotic treatment deter- 
mined, unles.s there is any definite contra-indication, operation .should be performed, and 
the younger the patient the .sooner it should be done. 


Hinge Flap Sclerotomy Drainage Operations. Three Cases. — Sir RtcirAitn CautsE, G.C.V.O., 
F.R.C.S. 


Sir Richard Crui.se said that he had shown these three cn.scs as typical results of h'® 
method for the relief of tension in the hope that they would interest members who were 
not entirely satisfied with their rcsult.s in other operations for chronic glaucoma. 

Tile principle he aimed at was to e.stablish a permanent filtrating cicatrix without 
excision of any tissue. 


To attain this the inci.sions ivere deliberately prevented from normal healing by con- 
nective tissue, to enable the endothelial cells lining the anterior chamber to prolife, -•are 
into and round the margins of the incisions, so that when healing did take place the 
cicatrix was formed of endothelial and connective tis.sue cells. The margins of the hinged 
flap were prevented from sealing doivn by massaging the aqueous out of the anterior 
chamber underneath the conjunctival flap, thereby causing the corneoscleral hinge flap to 
ride up under the conjunctival bulge. It was essential to do the first dressing and mani- 
pulation eighteen to twenty hours after the operation, otherwise the incisions might be 
firmly healed. 

An account of the operation appeared in the Trans. Ophthal. Soc. U.K., 1940, 6o, 33. 


Sir Richard had been practi.sing this method, with modifications of technique, for 
twentv-five years, and the results were extremely satismctory. There was minimal damage 
to ocular ti4ue, and complications were negligible. Catcract, iritis, Inx-morrhage. delayed 
formation of anterior chamber, and late infection did not occur. 
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Last vcar. for the first time, after twenty-five years of experience of the operation in 
private and in hospital, an eye had been obtained pok mortem for examination, and his 
colleague, Mr. E. Wolff, with some very good sections, had substantiated by histological 
proof the correctness of his previously published presuppositions. A joint paper would 
shortly be published on the subject. 

Mr. Williamson-Noble asked whether the patients were put on pilocarpine after the 
operation. 

Sir Richard Cruise said that with confidence atropine was instilled for the first we^ 
to ensure as far as possible that all filtration of aqueous should take place tnrougn tne 
incisions and not through the normal channels. 

Mr. Eugene WolCt said that an endeavour had been made for some twelve years to 
obtain a section of an .ej’e operated on by this sclerotomy method. There was never 
occasion to remove one of these eyes from the living patient. Eventually a patient wno 
had been operated on some years before died, and the eye was obtained and sent to ine 
laboratory. There could be no doubt that the track was lined with endothelium, it 
was usually stated that following an operation no such lining took place, but in this 
case the lining was obvious. 


Three Sisters with Familial Comeal Dystrophy. — V. M. Attexborouch, D.O.M.S. 

^^rs. .Attenborough said that she saw this family first in 1943. Two of the sismrs 
attended the out-patients' department at the Western Ophthalmic Hospital, and the otMr 
was a patient at Moorfields. She had drawings made of their eyes, hoping that later she 
could collect other members of the family. In February of this year there was a 
of some observations on hereditary corneal dystrophy (J. R. Mutch, Brit. ]. Obnthal., 19 . 

28 , 49). These cases, she thought, belonged to the class which was classified thereas 
granular corneal dvstrophv, a dominant disease affecting both males and females, the 
opaciti^, which were always bilateral, occurred as di.scs or rings situated beneath the 
epithelium in the axial region of the cornea. 

The speaker showed three drawings of the condition in the sisters (one of which is 
shown fig. I). The eldest was aged 24. with onset at about 18; vision right and left 6/9. 



From coloured illustrations by J. Bayes.) 

Familial corneal dystrophy. Female aged 21 
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Tlic second girl rvas aged 20; onset at 13; vision right and left 6/2-1. The youngest was 
aged I-l; on.set at II, vision right and left 6/24. ’Hie rings were pre.senl in all three cases, 
but were most marked in the second of the three girl.s. She thought that the fact that 
the onset in the eldest girl was not noticed until 18 was prohahly due to the fact that 
her vision was better. Tlic opacities for the most part lay beneath the corneal epithelium 
and Bowman’s membrane, hut some also lay deeper in the corneal substance. The father, 
grandmotltcr, and great grandfather were known to have been affected. 


Retinal Detachment with Raised Tension. — M. G. W. MoAitn, F.R.C.S.Ed. (By courtesy of 
Mr. SrawAUT Mackv.) 

The patient was a man aged 42, apparently in good health. Fourteen years ago, while 
engaged in his occupation as a .sawyer, a piece of timber 3 in. cube flew up and struck 
him in the right eye. The sight was hazy for three days, hut there was no bleeding from 
the eye, nor was there a black eye. He was attended by the works’ nurse, but did not 
seek medical advice. Three months later he noticed a waviness in the sight of the right 
eye, first observed while at rest after his day’s work. He consulted an oculist, who pre- 
scribed glasses. Tile sight of the right eye gradually deteriorated, the central vision being 
lost before the peripheral vision. He was quite blind after two V'ears; that was some 
twelve years ago. He had never had pain in the eye, nor had he had any trouble with 
the other eye. Six weeks ago he underwent a medical examination for the Army and 
was asked to seek a specialist's opinion. In this way he came under Mr. Macky’s care. 

Present condition . — Left eye vision 6/6 with correction, .appearing to be normal. Right 
eye; no P.L. Pupil inactive to light, but reacting briskly conscnsually; the tension was 
-P 4- ; there were slight posterior cortical lens changes, otherwise the media were clear. 
There was a complete shallow retinal detachment which was not wavy, no hole 'vas seen, 
and no new growth. The disc was markedly cupped. 


Htemorrhagic Coats’s Disease. — A. J. B. Goi.dsmitii, F.R. C.S. 

Boy aged 10 years. It was noticed that the right vision was defective in November 
1943. There was nothing in the family history nor in the personal history except an 
attack of whooping-cough in March 1943. Nothing abnormal was found in the general 
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physical examination. A skiagraph of the chest showed increased hilar striation, thought 
to be a legacy of the attack of whooping-cough in 1943. The Wassermann reaaion and 
Kahn and ^^antoux tests were all negative, and the blood-count was normal. In the 
right eye there was a total retinal detachment, and the surface of the retina was covered 
with glistening bodies, probably cholesterol crystals.' In the lower temporal quadrant 
there was a massive retinal exudate on the surface of which there were multiple punaate 
and diffuse htemorrhages (see fig.). Tlte vessels in this region showed many varicosities. 
The case seemed to be an example of the first group into which Duke-Elder (“Text Book 
of Ophthalmology”, 1940, 3 , 2610, London) classified Coats’s disease. 

Mr. Bs AfBcck Greeves agreed with the diagnosis. The varicosities were commonly 
seen and were characteristic of Coats’s disease. He did not therefore agree with the 
suggestion of another speaker that the condition might be due to whooping-cough. 

Mr. Goldsmith, in reply to questions, said that the patient had been under observation 
only for a fortnight, but that the whooping-cough was in March 1943, and the defective 
vision was not noticed until November 1943, although, of course, it might have existed 
before that. 


Five Cases Shown by Victor Purvis, M.B. 

Case I. — ^Loose Flocculus in Anterior Chamber. 

A man, aged 20, had noticed a loose floating black spot in his right eye. He was found 
to have a loose spherical piece of material in the anterior chamber of the right e)'e, about 
t mm. diameter, which could be displaced in the anterior chamber to any point desired. 
It was seen on the back of the cornea when his head was forward; if he held his head 
back the piece of pigment floated on to the iris or lens. He had a normal iris and 
normal pupil but this piece of material looked like a ball of pigment under slit-lamp 
examination, and could only be assumed to be a congenital abnormality. It did not 
interfere with vision in any way, and he did not feel any pain, but it was now causing 
some functional worry. He had not heard of nor seen any similar case where the pupil 
margin was normal. 

Mr. C. B. Goulden said that he had seen a number of these cases. They were cysts 
of the pupillary marginal pigment. He had also seen one in a black spaniel. 

Mr. Frank Law endorsed this opinion. He recalled a case, seen a few years ago, which 
he had examined on the slit-lamp and had come to the conclusion that it was cystic. 
Crawford had a paper on the subject in the British Journal of Ophthalmology, 1944, 28, 
410. These bodies were well developed in the horse, and there they were known as 
corpora nigra. 


Case n. — Glass in Anterior Chamber. 

Woman, aged 54, had a piece of glass in the anterior chamber. An attempt had been 
made to remove it, and the question was whether another attempt should be made. 
Under the capsule of the lens, a movement of the soft lens matter was visible under the 
slit-lamp. One assumed that the soft lens matter was mobile and that the case was 
becoming morgagnian. Mr. Purris could not remember having seen such mobility 
before. 

I'll. W. E. Heath, who was associated with Mr. Purvis in Case II, was asked what 
was the technical difficulty in removing the piece of glass, and said that the glass was 
lying around in the angle of the anterior chamber at about the position of 6 o'clock. He 
inserted a keratome into the angle of the anterior chamber and hoped to remove it, 
but there vi-as a certain amount of wedging between the lens and the cornea and he 
was unable to make the extraction. He then tried to do an iridectomy, but the glass 
prevented him from getting effective hold of the iris. 

Asked how long the glass had been in the eye, he replied that the time which 
elapsed between the case coming in and the attempted operation was ten days. 

Sir. Frank Juler referred to a case (Trans. Ophthal. Soc. U.K., 1930, 50, 118) from 
which he had removed a splinter of glass which was free in the anterior chamber. He 
had made an incision as for Saemisch’s section with the patient facing and looking 
downwards; the ensuing aqueous drip carried the splinter into the section, whence it 
was easily picked out after the patient had resumed the usual position on his back, 
m a similar case recently he had improved upon the technique by making a puncture 
with a broad needle in the usual position: the patient v/as then turned over so that 
he looked downwards; a touch on the cornea released the aqueous, and the foreign 
Dody was recovered from the lower fomix. In this case the minute bodv was of a 
non-magnetie metal. 
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Dr. John Marshall sugRcstecl that in a case of non-magnelic foreign body in the eye 
a corneal section downwards, such as Dr. Traquair employed in his intracapsular 
extractions, gave a good approach to the angle of the anterior chamber. A stitch was 
placed in the conjunctival flap, and the cornea turned upwards so that the major 
portion of the iris was exposed, and the foreign body could be extracted by blunt 
forceps with ease. 


Case III. — Persistent Pupillary Membrane. 

This was a gross case of persistent pupillary mcnihranc with strands coming forward 
and attaching themselves to the back of the cornea. 


Cases rV and V. — Massive Exudative Retinopathy. 

These were two contrasting cases of exudative retinopathy, one in a woman of dJ and the 
other in a woman of the more ustinl age for such cases, namely, 69. ITc right^ eye in the 
second case gave a clue to the cause, showing an carlv central degcncrniion. The left eye 
showed an extraordinary mass which looked at first like a neoplasm and in fact had been .so 
diagnosed;' but tlic picture taken as a whole, with the h.-emorrhages, confirmctl the diag- 
nosis of exudative retinopathy. 

The first case showed a central white m.i.ss under each retina. This was a youngish 
woman who was otherwise perfectly healthy. 
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Jacobson’s Organ 
PRESIDENT’S ADDRESS 
By H. T. Roper-Hall, M.B., M.D.S., M.R.C.S., L.D.S. 

(From the Department of Anatomy, University of Birmingham) 

Jacobson's organ (the vomeronasal organ) was fully described by Jacobson (a Danish 
anatomist) in 1811; although Ruysch, in 1703, showed interest in it. 

It is a paired structure, lying on each side of the nasal septum in the anterior part 
of the nose, just above the palate and varying in size from rudimentary to large according 
to the animal; it exists completely in human intra-uterine life, is rudimentary in adult 
man and other microsomatic animals, hut is always well developed and functioning in the 
macrosomatic animals (Lenhossek, 1912). 

The organ is tubular and consists in humans of a small opening on the nasal wall 
which communicates by means of a short tubular portion with the body; both entrance 
and interior of the organ are lined with cylindrical and ciliated epithelial cells of special 
sensory type; its general structure is similar in most animals, but there are important 
variations in anatomy. Always present and usually surrounding the organ is a tube of 
cartilage which differs in its shape and relationship in various animals. 

There ate three general anatomical arrangements of its duct : (<i) As in man, monkey, 
&c.; with the anterior opening on the nasal septum, (b) As in horse, camel, pig, &c.; 
within the upper part of the incisive canal, (c) As in .ox, &c., and some reptiles — on the 
anterior part of the palate just within tlie orifice of the incisive canal. 

The arrangements {b and c) ensure a direct relationship between the mouth and 
Jacobson’s organ. 

From the human dental point of view Jacobson’s organ is interesting as it lies closely 
above the incisive canal and incisor teeth, and because it has been asserted that mid-line 
cysts of the premaxilla may arise from aberration of its vestiges. 

Dev'elopment 

In humans, Jacobson’s organ develops at a very early age in embryonic life (8 or 9 mm.) 
in the primitive nasal cavity, on the medial side of the olfactory' pit, which corresponds 
to the nasal septum. 

It is first a shallow depression which in embryos of larger size is gradually transformed 
into a groove directed backwards, and afterwards becomes gradually' closed from behind 
fonvards, and only the anterior end remains open (see later description of 12-5 mm. stage). 

In early human embryos this epithelial tube has a fairly wide communication with the 
nasal cavity, and it is comparatively long; e.g. according to Paulet (1907) the length of 
Jacobson’s organ in a 13-8 mm. human embryo is 0-35 mm. (length-of groove and tube 
in 12-S mm. embryo is 0-220 mm.). Brandt (1938) offers some useful observations on the 
calculation of the size of Jacobson’s organ. 

Position 

The organ (in humans) consists of a pair of epithelial, elongated sacs enclosed in a 
cartilaginous capsule situated on the nasal septum and extending along it above the 
incisive canal; it is a narrow canal in the epithelium of the nasal septum 5 to 7 mm. long 
and directed horizontally backwards about 10 mm. above the floor of the nose, and 
opening anteriorly above the nasal spine. 

An illustration is to be found in Ruysch and Sommering (Franke). 

Jacobson’s Caktii.age 

Each Jacobson’s organ is partially or entirely covered by a fine cartilaginous protective 
lamella; this cartilage puckers the mucous membrane of the nasal septum and the 
resulting bulge helps to locate the organ (Lenhossek, 1912). 

These cartilages are variously described as the vomerine cartilage of Huschke; the 
accessory nasal cartilages of Sappey; the ploughshare cartilages of Jacobson; paraseptal 
Nov. — Odoxt. 1 
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Dr. John Marshall suggested that in a case of non-magnotic foreign body in the eye 
a corneal section downwards, such as Dr. Traquair employed in his intracapsular 
extractions, gave a good approach to the angle of the anterior chamber. A stitch was 
placed in the conjunctival flap, and the cornea turned upwards so that the major 
portion of the iris was exposed, and the foreign body could be extracted by blunt 
forceps with ease. 


Case III. — Persistent Pupillary Membrane. 

This was a gross case of persistent pupillary membrane with strands coming forward 
and attaching themselves to the back of the cornea. 


Cases IV and V. — Massive Exudative Retinopathy. 

These were two contrasting cases of exudative retinopathy, one in a woman of -13 and the 
other in a woman of the more usual age for such cases, namely, 69. llic right eye in the 
second case gave a clue to the cause, showing an early central degeneration. The left eye 
show’cd an extraordinary mass which looked at first like a neoplasm and in fact had been so 
diagnosed;' but the picture taken as a whole, with tite h.Tmorrh.ages, confirmed the di.ag- 
nosis of exudative retinopathy. 

The first ca.se .showed a central white m.iss under each retina. Tltis was a youngish 
woman who was otherwise perfectly healthy. 
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exists which closes the incisive canal when desirable; he concludes that the organ is an 
.accessor}' organ of smell and that scents come to it in a serous liquid. 

In view of the powerful connexion between the olfactory receptors and the subcortical 
centres which exist in animals in contrast to man, Miistein (1929) concludes that odour 
as represented by Jacobson’s organ must be connected intimately to the subcortical 
centres of sexual life and with other important centres (e.g. feeding). 

CoxtPAitmvE AND Human 

(a) Comparative. — ^Jacobson’s organ exists extensively among vertebrates, and where it 
is absent, there are often embrt’onic rudiments. 

This special area of the olfactory organ is highly developed in all herbivora, in which 
the incisive canals are widely open and thus the juices and odours of the mouth have 
free access to the organ; the incisive canal may be considered the original connexion of 
the primitive choanse (Parker). 

Fishes . — ^These have an olfactory organ of a double character which may be the fore- 
runner of Jacobson’s organ; in elasmobranchs a supplementary olfactory organ arises in 
connexion’ with each nasal passage and thus with the mouth (Neal and Rand). ■ 
Amphibia . — McCotter (1917) says that -the vomeronasal organ in frog is a cup-shaped 
structure that lies at the medial extremity of the inferior nasal chamber and communicates 
directly with it laterally. 

Reptiles and birds . — ^In snakes and lizards the organ, which opens in the mouth, is a 
finer sense organ than the olfactory organ proper and is clearly differentiated from the 
true organ of smell (Pearlman) (Symington, 1891). There is in birds a little recess in 
the nasal cavity which would correspond to Jacobson’s organ of the mammals. The 
organ was thought to be absent in reptiles until Howes (1891) discovered a pair of carti- 
lages in the anterior part of the nasal cavity which he thinks may be the cartilaginous 
sac of Jacobson’s organ; he concludes that the accepted principles of morphology forbid 
our looking upon Jacobson’s organ of reptiles and mammals as in any way distinct; 
Corning states that Jacobson’s organ in reptiles achieves a high degree of development; 
Pearson (1921) examined a late foetus of Lygosoma species 4-8 mm. in length and found 
Jacobson's organ present within its cartilage. 

Monotremata.— -Symington (1891) discussing Ornithorhynchus says that a bristle passed 
from the mouth into the incisive canal enters a cavity which extends backwards for some 
distance in relation to the nasal septum; this is Jacobson’s organ which is partly surrounded 
by a cartilaginous tube continuous with the floor of the nose. Symington thinks that 
Jacobson’s organ attains its highest development in Prototheria; he states that in all 
mammals so far investigated the opening is anterior to the cavity of the organ, but in 
Ornithorhynchus Jacobson's organ extends forwards from the orifice as well as backwards. 

Typical mammals . — In the Horse the nasal opening of Jacobson’s organ is just within 
the incisive canal (Minett). Camel, opens in top of incisive canal (Minett). Ox, 8 or 
9 cm. long, opens within incisive canal; near nose or near palate according to breed 
(Minett). Pig, 2 to 3 cm. long, opens in incisive canal close to palate (Minett). 

Morphological . — ^The organ is present with its cartilage in hyrax, and Broom (1898) 
suggests that this organ may prove to be a very useful study of affinities between hvrax 
and rodents; he says the snout of hyrax is not of mammalian form and the palate is 
something like that of wombat and other Marsupials, but from his observations of Jacob- 
son’s organ Broom concludes that hyrax is similar to the XJngulata and nearest to sheep 
and ox. 

From the above notes the conclusion is justified that Jacobson’s organ is widespread 
throughout all vertebrates. 

(fa) Human . — ^In man the organ is found some distance above the palate and opens 
directly into the nose. 

Watson-Williams (1910) says that although a small tubular recess, corresponding with 
the situation of Jacobson’s organ has been stated to occur occasionally in adult man, he 
has never met with anything of the kind; on the other hand, Browne (1899) says Jacobson’s 
organ can be demonstrated in man about 1 '.5. but is of vestigial interest only; he quotes 
Kolliker — average situation is 8-5 mm. above floor of nose and 24 mm. from junction of 
membranous septum and lip. 

Franke says that Jacobson’s organ in the adult is 5 to 7 mm. long and about 10 mm. 
above floor of nose, opening anteriorly above the nasal spine. 

Keith (“Human Embryology and Morphology’’, 1933) has an illustration on page 228 
showing its relation to the incisive canal; he states that in the human foetus the organ 
is at its maximum at the fifth month and afterwards usually only vestigial. He also 
shows (1909 Edition, fig. 13) the preparation No. 169 in the Royal College of Surgeons’ 

Nov. — Odont. 2 
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cartilages of Tyurgat or recurrent cartilages of Parker; tlicy slioiilcl not be mistaken for 
Jacobson’s organ itself. I’raiike (J!?21) proves that they arc the same struenues in man 
as in other animals. 

Thc.se cartilages (in linman.s) far outstrip in length the remains of the organ of Jacobson 
on both .sides, and at tiic anterior end run out into many spnr.s, but tbev arc undoubtedly 
the homologues of the cartilage.s which enclose the organ of Jacokson (Kb'llikcr, iecFrankc). 

Weber (1904) .says ‘‘Jacobson's cartilage tletache.s it.self from the floor of the cartilaginous 
nasal capsuic at the side of the septum; it loses its junction with the posterior part of the 
capsule in Mar.supials (reydel), but in mammals the anterior part usually remains in 
contact with the sejitum; it thus appears to rise from the anterior part of the septum and 
to c.Ktcnd free backwards". 

Hamlin (1930) suggests that jacob.son's cartilage has two actions; one like the thoracic 
wall to prevent collapse when interna! pressure is reduced and the contents expelled, and 
a second to facilitate a rise in internal pressure by preventing expansion of the organ at 
the time this pressure is being developed, thus faviniring a comp)ctc ejection of its 
contents. 


Ncrec supply . — The nerve supply is derived from at least three .sources: olfactory, 
trigeminal, and the sympathetic .system. 

Minctt (1925-26) says that in the horse the nerve supply is from the olfactory and 
sphenopalatine nerves. 

Olfactory filaments have been observed by Read (1908), jMilne Dickie (1914), Frankc 
(1921), Deuker and Kahlcr (1925), and Hamlin (1930); fifth cranial (trigeminal) nerve 
efements bs’ Franke (1921), Kbllikcr (.«-c Frankc), and Parker (1922); sympathetic elements 
by Keith (1933). 

Dcnkcr and Kahler (1925) say that the organ is supplied by the terminal nerve, the 
same sensory, nerve which supplies the organ of smell in fishes, and Buchanan (1916) 
states that in ruminants there is a direct nerve supply to the organ from Meckel’s ganglion. 

Function. — Jacokson’s organ appears to have no functioti in man, but in other animals 
it assists in the selection and recognition of suitable foods and acts ns an important 
supplementary organ of taste and smell. Animals have patent incisive canals and thus 
juicc.s and odours have free acce.ss.to Jacokson‘s organ (Keith, 1933), 

.Although it is joined by filaments of the olfactory nerve it can scarcely be supposed 
that the organ has merely the same function .as the olfactory area itself; the usual theory 
is that it represents an accessory organ of smell; it is rather unlikely that the inspired 
air reaches its special sensory ccllii, because in several animals the organ joins the oral 
cavity. 

According to Carlier, the organ helps in touch. Cuvier says it is an organ of smell 
and helps animals to tel! ivhich foods are poisonous; Gratiolct that it is important in 
detecting sexual smells; Carlier that it enables animals to actpiire a notion as to what 
objects surround them, and Hamlin (1930) that its function may he to distinguish whole- 
some from harmful substances. 

Jacobson believed it to be an organ of .secretion; Kolliker, that it secretes substances 
which have an influence on the specific nerves and enables the organism to be aware of 
the constitution of its own .sccretion.s. 


Parker (1922) quotes Henning; the function of Jacobson’s organ has to do with watcr- 
olfaction as contrasted with air-olfaction. i . 

Klein (1880) says it is an accessory organ of smcl! cspcciallv as it is so well developed 
in animals and absent or rudimentary in man. Animals irosscss the sense of smell to 
sucli a degree that humans can hardly have a true conception of its nature, and Pcarlman 
says Jacobson’s organ is used by animals in ’’tracking" by smell. 

As the organ is supplied' by the same sensory nerve, the terminal nerve, which supplies 
the organ of smell in fishes, Bromnn is of opinion that the vomeronasal organ is the old 
water-organ of smell of the vertebrates adapted for terrestrial life. 

Experimental proofs . — The contents can be c.xpcllcd from Jacobson’s organ in a freshly 
killed calf bv pressure of the finger from behind forwards when under water. 

Hamlin (1930) injected stain into the nose during life and killed the animal immediately, 
but found no colour in Jacobson’s organ. He proves that blood-pressure is the agent 
for emptying Jacobson’s organ. He further shows that air and liquid are forced out of 
Tacohson's organ by increasing the blood-pressure by means of adrenalin, and conversely 
that liquid is drawn into Jacobson’s organ when the blood-pressure falls folloiving the 
disappearance of the effects of adrenalin, , , 

Tevriel found glandular secretions m the cavity ol the org.an, never air. and believe.? 
rl It it is only by the presence of this liquid that perception takes place; Broman fI927) 
hv morphological arid experimental researches that the organ always contains a . 
us fluid which can be sucked from the nasal or ora] cavity and that some mechanism 
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From above. — ^When viewed from above it was seen that the organ lies above the incisive 
canal — one-third of the organ anterior to the canal and two-thirds posterior. 

Monkeys (Rhesus ). — Four specimens were dissected —two young and two older specimens. 



PIQ, 1. — ^Human. From abqve (nasal septum bent slightly away from centre) showing Jacobson’s organ. 
■piQ, 2, — Monkey (rhesus). Sho^g Jacobson’s organ. 


In an adult specimen Jacobson’s organ was found on both sides. The organ is placed 
high up on the lateral surface of the septal cartilage. It is pear-shaped, higher up the 
septum than in man, and lies at approximately an angle of 30° to the floor of the nose. 
It is noteworthy that the organ is placed so high as compared with humans and other 
animals. In all specimens each Jacobson’s organ opened by a single orifice just within 
the anterior nares. ' i 

Sheep . — Nine specimens were dissected. 

Jacobson’s organ passes nearly horizontally to the soft palate to the floor of the nasal 
cavity through the anterior-lateral part of the incisive canal where the orifice of the organ 
opens; medially are the naso-palatine nerves and greater palatine artery. 

Composition and constitution. — ^Tlre organ lies in a fibrous cartilaginous tube about 
0-5 cm. in external diameter; the internal diameter being about 2 mm.; mucous membrane 
lining shaped like a test tube with a concave upper border following the lower border of the 
prcmaxilla. 

Size. — The length is usually described as from 2-5 to 4 cm. long and this was the case 
with all specimens dissected except one in which the length of the organ (including 
orifice) was 6 cm. with Jacobson’s cartilage another 1 cm. in length. 

Jacobson's cartilage lies within the shallow groove of the cartilaginous nasal septum 
with a thin layer of fibrous tissue between: it covers Jacobson’s organ from end to end, 
being somewhat thicker at its lower surface and accompanies the orifice of the organ to 
its opening, completely surrounding and protecting it, just within the incisive canal. 

Pig (seven specimens). — Jacobson’s organ lies parallel to the floor of the nose and the 
palate and runs forward to the incisive canal where it opens a short distance within the 



FIG. 3. — Sheep. Showing orifice of Jacobson’s organ high up in incisive canal, 
FIG. 4, — Pig. Showing relationship to incisive canal. 
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collection, of the nose of a newhoni child prepared by Mr. Shattock to show the liorma! 
devclopnicnt of Jacobson’s organ. 

Noyes (1934) found Jacobson’s organ present in ten newborn infants; Kbilikcr and others 
have shown that if i.s ahvay.s present in tlic ftetus. often in vonni; children, and occasionallv 
in adult man. 

rite organ nearly disappears in the higher inaniinals, and what is left of Jacobson’s 
organ in man. cntcr.s into the fortnation the incisive canal (Neal and Rand). 

There has been some conirovcrsy as to trlicther the strnctnrc scon in man, in various 
stages of development, is, in fact, the same anatomical entity as that found in the s.tnie 
region in many animals; this is tpiite iindcr.siandnble in view of the varied anatomical 
arrangements already mentioned, and discus.scd under heading “Comparaiivc”, 

According to Gegenhaur, the organ of Jacobson has not yet been demonstrated in man 
(Frankc, 1921) Vtnt Wiedersheim believes that the progenitors of man must have possessed 
an organ of Jacobson, since the eKtstcncc of Jacobson’s cartilage is evidence tliat they 
did so (Frankc). This is now the generally accepted opinion. 

Pal/iological 7i))porlitnci \ — As is the case with other vestigial remnants, Jacobson’s organ 
is occasionally the site of paliiplogical clianges. Corning states that, in man, degeneration 
of Jacobson’s organ commences during the fourth momli of life. Kbilikcr (.tee Frankc) 
i.s of the opinion that the lumen of the organ may be obliterated by cxccs.sivc epithelial 
growth and that calcareous material may be deposited in its walls. 

L. Browne (1899) .says tiiat Jacobson’s organ predisposes to inflammation as it is a Wiwi 
sac and favovirs accunnilatitm of bacteria, Jacobson’s organ is of clinical interest as it 
corresponds with the scat of certain morbid changes: ))crforating ulcers and'ncutif'c 
lesions, as seen in lupus, typhoid, leprosy and typhus, 

Peter (see Frankc) c.xprcsses the view that its disappearance in cliildhood is a result 
of the multiple inflammations which occur-s in the nasal cavity. 

It is also stated that exostoses of the na.sal septum, are due to hyjrcrtrophy of Jacobsons 
organ; such exostoses occur only in this region, hut although Jacobson's organ is large 
and naive in childhood, exostoses of tbi.s type occur only in adults; on the contrary, Onodi, 
suggests that they arc due to Jacobson’s cartilage; he is supjfortcd by Frankc (1921) "ho 
suggests that thickening of the septum in this area may he clue to a thickening of the spur 
of the septal cartilage at the edge of the vomer (which is closely assorinted with Jacobson s 
cartilage). Mihaicovics concluclcs that the organ can onlv he considered as a rudiment 
when present, and itot as a defect when it is absent (Denkcr and K.ibler, 1925). 

The present writer (with Brandt, 1940) described a cy.st in tlic posterior portion of Jacob- 
son’s organ in a human foetus of 124 mm. (80 mm. c.r.!,). As this part of Jacobson’s organ 
lies above the nasal opening of the incisive canal it is possible that increase in size of the 
cyst might be downward into the lumen of the canal and cause n cyst of the latter. This 
is one of the suggested explanations of cysts in this region. 


Investig.vtions 

During the investigation which preceded the writing of this paper dissections were 
m.adc ns follows; 

Human, 3 (Jacobson’s organ found in one). 

Monkeys, 4; sheep, 9: pigs, 7; cows, 5; calves, 4 (jaaib.son’s organ found in all). 

The writer acknowledges the fact that strictly scientificallv these specimens are listed 
in the reverse order, but the importance of the findings in man apd monkey appears to 
justify ibis departure for the special purpose of this piipcv. 

HwnaiJ . — Twenty adult specimens were examined (\isimlly only) for Jacobson’s organ 
without success. Three specimens were dissected thoroughly with the result that Jacobson’s 
organ W'as found in one specimen. 

Human specimen No. 3. — ^Jacobson’s organ and cartilage were present and incisive canal 

WtlS 

Description. — ^This specimen shows bilateral Jacobson’s organ, neither of which was 
patent nor could an ostium be found: both Jacobson’s organs were covered bv well- 
defined cartilage 1 cm. in length; length of the organ was 0-8 cm., width was 0-2 cm.: 
Jacobson’s organ tvas firmly attached to the mucous membrane anteriorly; the relationship 
'to the incisiw canal is shown in diagrams. The impression gained was that a cyst of 
Tacobson’s organ could not easily bulge into the canal. 

The centre of Jacobson’s organ is 1 cm. above the nasal orifice of tlie incisive canal, and 

the blood-vessels pass beneath it. , * , , , . , 

T atenllv —On removing the mucous membrane at the nasal septum about 1 cm. above 
o „ of the nose a small elongated cartilaginous mass was found lying antcro- 

posteriorly practically parallel with the palate. 
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From above. — ^Vhen viewed from above it was seen that the organ lies above the incisive 
canal — one-third of the organ anterior to the canal and two-thirds posterior. 

Monkeys {Rhesus ). — Four specimens w ere dissected — two young and two older specimens. 




PIG. 1. — ^Human. From above (nasal septum bent slightly away from centre) showing Jacobson’s organ. 
FIG. 2. — Monkey (rhesus). Showing Jacobson’s organ. 


In an adult specimen Jacobson’s organ was found on both sides. The organ is placed 
high up on the lateral surface of the septal cartilage. It is pear-shaped, higher up the 
septum than in man, and lies at approximately an angle of 30° to the floor of the nose. 
It is noteworthy that the organ is placed so high as compared with humans and other 
animals. In all specimens each Jacobson’s organ opened by a single orifice just within 
the anterior nares. 

Sheep . — Nine specimens were dissected. 

Jacobson’s organ passes nearly horizontally to the soft palate to the floor of the nasal 
cavity' through the anterior-lateral pan of the incisive canal where the orifice of the organ 
opens: medially are the naso-palatine nerves and greater palatine artery. 

Composition and constitution. — ^Tlie organ lies in a fibrous cartilaginous tube about 
0-5 cm. in external diameter; the internal diameter being about 2 mm.; mucous membrane 
lining shaped like a test tube with a concave upper border following the lower border of the 
premaxilla. 

Size.— The length is usually described as from 2-5 to 4 cm. long and this was the case 
with all specimens dissected except one in which the length of the organ (including 
orifice) was 6 cm. with Jacobson’s cartilage another 1 cm. in length. 

Jacobson’s canilage lies within the shallow groove of the cartilaginous nasal septum 
with a thin layer of fibrous tissue between: it covers Jacobson’s organ from end to end, 
being somewhat thicker at its lower surface and accompanies the orifice of the organ to 
its opening, completely surrounding and protecting it, just within the incisive canal. 

Pig {seven specimens). — ^Jacobson’s organ lies parallel to the Hoor of the nose and the 
palate and runs forward to the incisive canal where it opens a short distance within the 



FIG. 4. — ^Pig. ShoTring relationship to incisive canaL 
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canal with a small rounded fube-like opening in approximately the same plane as that 
of the organ. 

Jacobson’s cartilage covers it completely above and within the canal, anteriorly there is 
a layer of "erectile” tissue at the region where the organ enters the canal. 

At its anterior end Jacobson’s cartilage becomes attached to the septal cartilage which 
flows with it within the incisive canal to the orifice of the organ, i.c. cartilage svnoimds 
the organ to its orifice. The organ and its cartilage lie free at its posterior end — merely, 
lying m a groove at the lower part of the nasal septum. 

The anterior orifice of the organ lies at the level of the middle of the second incisor 
tooth, at a distance above the palatal orifice of the incisive canal. The canal is similar 
in angle and layout th that of the .sheep. 

Size of the organ: 0/rf p/g. — length of organ 5 cm. Cartilage is I cm. longer. Organ 
is 2 to 3 mm. at widest. Young ptg. — I,a:ngih of organ 3-5 cm. Cartil.age is 0'5 cm. 
longer. Organ is 2 to 3 mm. at widest. 

Relationship within the incisive canal : .Jacobson’s organ lateral, blood-vessels medial. 

Cow and calf . — Laterally Jacobson’s organ is a lengthy .structure about 9 cm. long and 
1 cm. wide, lying roughly horizontal and parallel with the palate. 

The anterior portion of the organ pas.scs within the incisive canal to the under surface 
of the bonj’ palate in the .same plane ns the organ and then' turns abruptly inwards and 
forwards within the thickness of the fibrous covering of the anterior portion of the 
palate where the incisive canal opens at the p.ajiilln palatina on either side. 



FIG. D. — Cow. Dissection show'ing body and orifice of Jacobson’s organ, anterior portion of palate cut away at an angle. 


The anterior orifice of Jacobson's organ opens as a narrow slit just before the incisive 
canal opens on the palate; it is therefore necessary to dissect obliquely across the thickness 
of the palate to see the anterior portion of Jacobson’s organ. 

Jacobson’s cartilage completely surrounds the orgiin and advances with it within the 
incisive canal as far as the opening of the organ. It is quite tightly apposed to the lower 
border of the cartilaginous nasal septum and appears to be closely attached thereto; 
careful dissection, however, shows that there is a thin layer of fibrous tissue intervening. 
Thus the relationship, as viewed from behind, is centrally the cartilaginous nasal septum, 
then a layer of fibrous tissue — thin at upper region and thicker below — then Jacobson’s 
organ (oval in section) completely surrounded by Jacobson’s cartilage which is thicker 
below. Finally and laterally a thick layer of mucous membrane wliich is the mucous 
membrane of the septum and is cojitimiou.s over the nasal floor — a prolongation sweeps 
as a tube into the incisive canal as previously described. 

Contents of the incisive canal . — There is a small artery posteriorly, then nerve and a 
larger artery, and then Jacobson’s organ anteriorly, the arrangement within the canal 
from without in being — ^Jacobson’s organ, nerve and artery. 

Calf. — The organ is nearly as long and as vvide as in adult cow. It is interesting 
to see in calf that Jacobson’s cartilage is not adjacent to the side of nasal septal cartil.age, 
but is suspended immediately below it by a fibrous lig,iment running the full length 
of the organ. Anteriorly, however, the cartilage becomes more firmly attached. 

Cow, sheep and pig. — ^The incisive canal is very wide from front to back — narrow from 
side to side and runs at an angle of about 30 degrees from front to back, so that the 
nremaxilla finishes, anteriorly to the canal, at an acute angle and the palate commences 
nosteriorly also very sharply. Tite effect of the incisive canal is that of a sweep forwards 
and downwards of the mucous membrane into a narrow elongated tunnel opening by 
means of a very smaU orifice at the papilla palatina. 



7 x" Section of Odontology 

Human Embryos Examined 

Human specimens o£ the following crown rump lengths were examined in serial 
seaion.— 12-5, 32, 35 (sagittal), 35, 37, 70, 80, 12-1 mm. (eight m all); seven in frontal 
section and one in sagittal section. 



FIG. 0. FIG. 7. 

FIG. C. — Human embryo (frontal section). 5 mm. c.r.!. Showing Jacobson’s organ just forming on left and lumen 

fully formed on right. Note absence of Jacobson’s cartilage. X 46. 

FIG. 7,— Human embryo (sagittal scefion), 35 mm. c.r.l. Showing Jacobson’s organ in full. Anterior orifice to 
left. X 40. 



FIG. 8. 


thf lies in its usual position and begins 600;t from 

foe tip of foe embrjo (nose). It consists of three definite portions; {a) a furrow in foe 

TotaUenph^faoT long. 

In this spedmen the “tail”, i.e. posterior tapering end, is very short. 
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There is no septa! cartilage or jacobstin’s cartilage in this specimen. There' is no 
trace of the tootli hand, which confinns Meyer’s (Churchill) staienient that this .structure 
does not appear .until 13 ni in. stage. 

Embryo 35 iiiiii. c.r.l . — It is fortunately possible to siudv the embrvologv of the organ in 
embryos of this length — both frontally and .sagiitally.. ‘ • - 

Jacobson’s organ frontally . — he first invagination of Jacobson’s organ begins as a 
furrow in titc edge of nasal ntticons membrane for three sections and then a fine tube 
within the imicons membrane for three sections, opening at 2.4,10 into the body. 

Length of Jacobson’.s organ in tbi.s .siiecimeii is furrow 3()/<, ndie 30/i, body 350/(, tail 
HO/i. Total length 550/t. 

Jacobson’.s cartilage in 'its total length is 870/». It is 320, u longer than Jacobson’s organ, 
appearing .50/i before and ending 270/t behind the “tail” of the organ. 

Shape and dc.scription of Jacobson’s cartilage. — ^'fhe structure varies very much in shape 
throughout its length; in general it forms a complete protection to the lower aspect of 
Jacob.son’s organ. It is mainly free at its anterior end, but becomes closely apposed to the 
cartilage of the nasal se|>tutn po.stcriorly; at no time docs Jacobson’s cartilage become 
nicrged into the nasal septum; there is always a layer of tissue between — only one cell 
in thickness in much of its length. 

It first appear.s as an isokitetl ovoid piece of cartilage below and some distance away 
from the septal cartilage. 

It approximates the tip of the septal cartilage as an upright oblong cartilage at 3.1.9, 
2i0;i later, and remains in close contact here, but varying in shape, oblong to triangular, 
“L” shaped, crescent shaped and ovoid again until section 4.1.12, i.c. 510/i in length, 
when it is again separate from the septal cartilage as a small ovoid cartilage and dis- 
appears at section 4.3.2; so that the relationship of Jacobson's cartilage to the septal 
cartilage is; Anterior portion free of septal cartilage 2I0/c, middle portion in contact 
with septal cartilage 5I0;j; posterior portion free of septal cartilage 150/i. 

Relationship to incisor /cc/b.— -Tire first incisor tooth first arises at 2.2.4 and ends at 
2.3.10 where the tooth band immediately gives rise to the second incisor, i.e. 70 /i_beforc 
the beginning of Jacobson’s organ and pmctically the same level ns beginning of 
Jncobson’.s c.nnilnge, _ 

Embryo 35 mm. Cat in sagittal section . — Crown rump length 35,000/i; width of head 
6,S00,«; width of nasal cavity jirojicr one side v550/i. There is, in addition, a nariow 
prolongation' of tlic nasal cavity outwards of 130/i (? antrum or other sinus): total 
width of nasal septum 370;i: width of Jacobson’s organ at its widest (one .side) 80/r, width 
of Jacobson’s organ at its w'idest (other side) 90/<. From this measurement it will be seen 
that the tw'o Jacobson’s organs occupy approximately' onc-lialf of the width of the septunt. 
Total length of organ is 550/i. 

Jacoijson’s cartilage is a total width of 120y< and lies underneath Jacobson’s organ over- 
lapping both sides of the organ about lOjt or 20/i. In shape longitudinally it varies from 
nearly round, through crescent shape to club shape, when in the middle of its width and 
at its posterior end it becomes closely a|)po.scd to the cartilaginous septum. Length of 
cartilage is 870//.. 

Relationship to the incisor teeth. — The whole of the organ, including its orifice, is jus' 
behind the forming .second inci,sor. 

Embryo 37 mm. c.r.l. Frontally . — Jacobson’s organ begins at I2I .sections (l,2I0/») from 
tip of nose. Jacobson’s organ is present in 37 sections = length 370/t and Jacobson s 
cartilage is 570/i. ^ 

This specimen is interesting because Jacobson’s cartilage begins lOO/t behind the first 
invagination of Jacobson's organ. 

Size of organ invagination, furrow and tubular entrance 90/i; body 250/i; tail 30/i. 

In this specimen Jacobson’s organ begins and ends at the same levels on bodi sides. In 
the other specimens examined, Jacobson’s organ is not symnictricnl, but begins and end.s 
several ;jl later on one side than the other, 

Jacobson’s cartilage shows much the same course and variations in size as in the 35 mnt. 
specimen described above; it is fir.st attached to the septal cartilage at it.s commencement 
and becomes free at section 5.2.8, i.e. there is a posterior unattached portion of Jacobson’s 
cartilage of 70n, i.e. length of Jacobson’s cartilage = S70/i. 

Relationship to incisor teeth . — Tlie fir.st invagination of Jacobson's organ coincide.s with 
the first heaping up of epithelium of the tooth band in the formation of the first incisor 
tooth and its “tail” terminates just at the plane %vherc the epithelium is heaping up to 
form the primordium of the second incisor, i.e. rather more forward tli.m in the others 

70 intn. c.r.l . — In this specimen both Jacobson’s organ.s begin at section 8.1.3; 
one S at 9.4.3; i.e. length (o) 6S0^., (b) 750/*. 
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Section of Odontology 

Jacobson's cartilage begins at section 5.3.1 as small outgrowths laterally at the tip of 
the nasal septum (i.e. a small separate anterior nortion of 80/i) at 5.4.1 the outgrowths 
become isolated, slightlv smaller, then nearly horizontal— split into smaller portions and 
after changes in shape 'similar to those dissected in the 35 mm. specimen; the cartilage 
becomes closely apposed to the septal cartilage at 8.1.1, i.e. iust before first invagination 
of Jacobson’s organ and settles down to a long thin downward projection of cartilage 
curving slightly outward at its lower end. Unfortunately the specimen ends at section 
10.6.6 and as the cartilage is still present there, no length can be given for it. 

Relationship to incisor teeth.— The first incisor tooth germ ends and second begins at 
7.4.1. The latter is well shaped at section 8.1.3 where Jacobson’s organ commences (this 
is about half-way through the tooth germ): at section 8.4.5 the shape of the second 
incisor is just ended and the tooth band is continuing towards the canine tooth. 

SuMNt.tRY OF EMBRYOI.OCIC.tl- INVESTIGATIONS 

Jacobson’s or^n is found in its typical arrangement in all of eight human embryos 
examined; Jacobson’s cartilage is present as a protective covering in all except the 
smallest (12-5 mm.). 

The organ is relatively large in^the 12-5 mm. specimen and is of diminishing size, 
relatively, as the size of the embryo increases. 

There is no constant relationship between length of embryo — length of Jacobson’s 
organ— length of Jacobson’s cartilage — position of J.acobson’s organ vis-a-tfis Jacobson’s 
cartilage, and to position of developing incisor teeth. 

Sizes . — In 12-5 mm. specimen Jacobson’s organ is 220/i long; 35 mm. specimen Jacobson’s 
organ is S50;i long; 37 mm. specimen Jacobson’s organ is STO/s long; 70 mm. specimen 
Jacobson’s organ is (a) 650/< long, (b) 750/< long. 

In 12-5 mm. specimen Jacobson's cartilage is not present; 35 mm. specimen Jacobson's 
cartilage is 870;i long; 37 mm. specimen Jacobson’s cartilage is 570/r long; 70 mm. specimen 
Jacobson’s cartilage is 1,950/i present on the slides -V an unknown further length. 

Discussion 

It is rather remarkable as a result of study of the literature to find that many anatomists 
and embryolog'ists confuse the incisive canal with the tubular part of Jacobson’s organ, ■ 
thus clouding the fact that there are two general patterns of Jacobson’s organ; (n) As in 
.human — opening in anterior nares (i.e. remote from the incisive canal); (b) as in most 
mammals— opening w'lthin Stenson’s canal (i.e. within the incisive canal). 

A similar misunderstanding occurs in regard to the association of Jacobson’s organ 
with Jacobson’s cartilage; there appear to have been three general views : («) Jacobson’s 
organ and Jacobson’s cartilage arc the .same structure; (b) Jacobson’s organ is associated 
with and protected by Jacobson’s cartilage; (c) that the too structures are quite unrelated. 

In spite of these contrary views the general view among embryologists is that the close 
and intimate association with a protecting cartilage is evidence that the organ is Jacobson’s 
organ. Possession of Jacobson’s cartilage may be taken as confirming the presence or pre- 
vious existence of Jacobson’s organ, as the cartilage is developed merely as a protection to 
the organ. 

In calf, dissection shows Jacobson’s cartilage to be in the same dependent position as is 
the case in human embryos. 

As to the opening of the anterior orifice of the organ there can be no doubt that in 
some animals the organ opens anteriorly remote from the incisive canal; nevertheless, it 
is apparent that the typical animal has the duct opening within the incisive canal. 

The statement by Watson-Williams is confirmed. It is not usually possible to see 
Jacobson’s organ in human adults, and onlv by a careful dissection is an occasional one 
found. 

It must be granted that Jacobson’s organ, even in humans, had some original importance 
Franke quotes Keibel finding the organ in an embryo of S mm. and Peter in one of 
9-2 mm., and the present writer shows it extremely well developed in one of 12-5 mm. 

In adult humans the length as described by various authors is from 2-28 to 8-43 mm. — 
a human specimen is descrdied possessing Jacobson’s organ of 8 mm. length. 

Franke describes the organ as being about 1 cm. .above the floor of the nose, Kolliker 
8-S mrn. In the specimen described in this paper the distance was 1 cm. 

The interior of the organ is highly specialized, with columnar cells on the innermost 
layer (i.e. lining the lumen of the organ) and a glandular tvpe of epithelium on the 
medial aspect of its cavity. 

The investigation of Broom into the morphology of hyrax shows how the possession 
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Tlicrc IS 110 septal cariilnf^e or lacohson’s cartilage in this specimen. There is no 
tiaco of the tooth hand, which confirms Mover’s {Chnichill) statement that this siriicture 
doc.s not appear .until 13 mm. stage. 

Embryo 35 mm. c.r.L — It is I'ortuiiatcly possihic to siudv the cmbrvologv of the organ in 
embryos’ of this length — both frontally and sagiual(\\. 

Jttiohsan s organ frontally . — The first invagination of Jacobson’s organ begins as a 
Itirrow 111 the edge of nasal mticons membrane for three sections and then a fine tube 
within the mneous ntenihranc for tlircc sections, opening at 2.4.10 into the body. 

Length of Jacobson’s org.an in this .specimen is furrow 3(!/(, tube dOa, body 350jt, tail 
140/<. lotal lcngtli 

Jacobsons cartilage in 'its total length is S70;(. It is 320ii longer than Jacobson's organ, 
appearing 5Q/i before and ending 270/i behind the ’’tail" of the organ. 

Shape and description^ of Jacobson’s cartilage. — 'I’he structure varies very much in shajif 
throughout its length; in general it forms a complete protection to the lower aspect of 
Jacobson s organ. It is mainly free at its anterior end, but becomes closely apposed to the 
cartilage of the nasal septum posteriorly; at no time docs Jacobson’s cartilage become 
merged into the nasal septum; titerc is always a layer of tissue between — only one cell 
in thickness in much of its length. 

It first appeans as an hsolatcd ovoid piece of cartilage below and some distance away 
from the septal cartilage. 

It approximates the tip of the septal cartilage .as an upright oblong cartilage at 3.1.9, 
210/< later, and remains in close contact here, init vaiving in shape, oblong to triangular, 
“L” .shaped, crescent .shaped and ovoid again until "sccnon 4.1.12, i.e. 5I0/< in Icngih, 
when it is again .separate from the septal cartilage as a small ovoid cartilage and di.s- 
appenrs at section 4.3.2; so that the relationship of Jacobson's cartilage to the septal 
cartilage is; Anterior portion free of septal cartilage 210/<; middle portion in contact 
with septal cartilage 5IO/<; posterior portion free of septal cartilage 150/<. 

ReIation.^hip to inchor teeth. — The fir.st incisor tooth first arises at 2.2.4 and ends at 
2.3.10 where the tooth band immediately gives rise to the second incisor, i.e. 70p before 
the beginning of Jacobson's organ and practically the same level ns beginning of 
Jacobson’.s cartilage. 

Embryo 35 mm. , Cnl in sagittal section. — Crown rump length 35,000/i; width of head 
6,500u; width of nasal cavity projtcr one side 5S0/<. 't'iicre is. in addition, a narrow 
prolongation’ of the nasal cavitv outwards of 130;» {? antrum or other sinus); total 
width of nasal septum 370/i; widtli of Jacobson’s organ at its widest (one side) S0;i; width 
of Jacobson’s organ at its widest (other side) 90/1. From this measurement it will he .seen 
that the two Jacobson’s organs occupy approximately one-half of the width of the septum. 
Total length of organ is 550/i. 

Jacobson’s cartilage is a total width of 120p and lies underneath Jacobson’s organ over- 
lajrping both sides of the organ about 10;t or 20 , m. In shape longitudinally it varies from 
nearly round, through crescent ,sha]>c to club shape, when in the middle of its width .and 
at its posterior end it becomes clo.scly apposed to the cartilaginous septum. Length of 
cartilage is 870/(. . 

Relationship to the incisor teeth. — ^Thc whole of the organ, including its orifice, is just 
behind the forming second incisor. 

Embryo 37 mm. c.r.l. Frontally. — ^Jacobson’s organ begins at 121 sections (l,210;t) from 
tip of nose, Jacobson’s organ is present in 37 sections = length 370/i and Jacobson’s 
cartilage is SlO/i. 

This specimen is interesting because Jacobson's cartilage begins !00/< behind the first 
invagination of Jacobson’.s organ. 

Size of organ invagination, furrow and tubular entrance 90/(; body 250p; tail 30/i. 

In this specimen Jncobson’.s organ begins and ends at the same levels on both sides. In 
the other specimens examined, Jacobson’s organ is not symmetrical, but begins and ends 
several p later on one side than the other. 

Jacobsoir's cartilage shows much the same course and r’ariations in size ns in the 35 mm. 
specimen described above; it is first attached to tlie septa! cartilage at its commencement 
and becomes free at section 5.2.8, i.e. there is a posterior unattached portion of Jacobson’s 
cartilage of 70p, i.e. length of Jacobson’s cartilage = 570, i. 

Relationship to incisor teeth. — Tlie first invagination of Jacobson's organ coincides with 
the first heaping up of epithelium of the tooth band in the formation of the first incisor 
tooth and its ‘‘tail” terminates just at the plane where the epithelium i.s he.aping up to 
form the primonlium of the second incisor, i.e. rather more forward tlian in the others 

70 mm. c.r.l. — In this specimen both Jacobson's organs ijegin at .section 8.1.3; 
one endi at 9.4.3; i.e. length (o) 6S0p, (6) 750p, 
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Section of Odontology 

Jacobson’s cartilage begins at section 5.3.1 as small outgrowths laterally at the tip of 
the nasal septum (i.e. a small separate anterior portion of 80p) at 5.4.1 the outgrowths 
become isolated, slightly smaller, then nearly horizontal — split into smaller portions and 
after changes in shape similar to those dissected in the 35 mm. specimen; the cartilage 
becomes closely apposed to the septal cartilage at 8.1.1, i.e. just before first invagination 
of Jacobson’s organ and settles down to a long thin downward projection of cartilage 
curving slightly outward at its lower end. Unfortunately the specimen ends at section 
10.6.6 and as the cartilage is still present there, no length can be given for it. 

Relationship to incisor teeth . — The first incisor tooth germ ends and second begins at 
7.4.1. The latter is well shaped at Section 8.1.3 where Jacohson’s organ commences (this 
is about half-way through the tooth germ); at section 8.4.5 the shape of the second 
incisor is just ended and the tooth band is continuing towards the canine tooth. 

SuMM.tRY OF EMBRVOI.OCIC.Vt. INVESTIGATIONS 

Jacobson’s orglan is found in its typical arrangement in all of eight human embryos 
examined; Jacobson’s cartilage is present as a" protective covering in all except the 
smallest (12-5 mm.). 

The organ is relatively large in^the 12-5 mm. specimen and is of diminishing size, 
relatively, as the size of the embryo increases. 

There is no constant relationship between length of embryo — -length of Jacobson’s 
organ — ^length of Jacobson’s cartilage— position of Jacobson’s organ vis-a-z'is Jacobson's 
cartilage, and to position of developing incisor teeth. 

Sizes. — In 12-S mm. specimen Jacobson’s organ is 220/i long; 35 mm. specimen Jacobson’s 
organ is 550/i long; 37 mm. specimen Jacobson’s organ is 370ja long; 70 mm. specimen 
Jacobson^^s organ is {a) 650/i long, (h) 750/i long. 

In 12'S mm. specimen Jacobson's cartilage is not present; 35 mm. specimen Jacobson’s 
cartilage is 870/i long; 37 mm. specimen Jacobson’s cartilage is 570/i long; 70 mm. specimen 
Jacobson’s cartilage is 1,950/4 present on the slides -c an unknown further length. 

Discussion 

It is rather remarkable as a result of study of the literature to find that many anatomists 
and embryologists contuse the incisive canal with the tubular part of Jacolrson’s organ, 
thus clouding the fact that there are two general patterns of Jacobson’s organ : (n) As in 
, human-— opening in anterior nares (i.e. remote from the incisive canal); (6) as in most 
mMtmals- opening ivithin Stcn.son’s canal (i.e. within the incisive canal). 

A similar ritisunderstanding occurs in regard to the association of Jacobson’s organ 
with Jacobsons cartilage; there appear to have been three general views', (a) Jacobton’s 
organ and Jacobson s cartilage are the same structure; (6) Jacobson’s organ is associated 
with and protected by Jacobson’s cartilage; (c) tbat the two structures are quite unrelated. 

In spite of these contrary views the general view among embryologists is that the close 
and imlrnate association with a protecting cartilage is evidence that the organ is Jacobson’s 
organ. Possession of Jacobson’s cartilage may be taken as confirming the presence or pre- 
Mous e.xistence of Jacobson’s organ, as the cartilage is develoned merelv as a protection to 
the organ. 

In calf, dissection shows Jacobson’s cartilage to be in the same- dependent position as is 
the case in human einbryos. 

As to the opening of the anterior orifice of the organ there can be no doubt that in 
some animals the organ opens anteriorly remote from the incisive canal; nevertheless, it 
IS aj^arent that the typical animal has the duct opening within the incisive canal. 

e statement by Watson-Williams is confirmed. It is not usually possible to see 
found*”"^ * organ in human adults, and only by a careful dissection is an occasional one 

It must be granted that Jacobson’s organ, even in humans, had .some original importance 
ran e 9“°*“ Keibel finding the organ in an embrvo of 8 mm. and Peter in one of 
y _ mm., and the prMent writer shows it extremely well developed in one of 12-5 mm. 

m adult humans the length as described by various authors is from 2-28 to 8-43 mm. — 
a human specmien is described possessing Jacobson’s organ of 8 mm. length. 

tranke describes the organ as being about 1 cm. above the floor of the nose, Kblliker 
. the specimen described in this paper the distance was 1 cm, 
the interior of the organ is highly specialized, with columnar cells on the innermost 
laver (i.e. lining the lumen of the organ) and a glandular tvpc of epithelium on the 
medial aspect of us cavity. 

2 he investigation of Broom into the morphology of hyrax shows how the possession 
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of a typical Jacobson’s organ and its position and structure can aid in the exact allocation 
of animals whose species is doubtful. Wcbcr’.s statement that in mammals the anterior 
part of Jacobson’s cartilage usually remains in contact with the septum, and appears to 
rise from the anterior part of the septum and to extend free backwards is confirmed in 
the case of pig. 

Hie statement by Neal and Rand that what is left of Jacobson’s organ in man enters 
into the formation of the incisive canal is not confirmed. Gegenbaur finds dilTiculty in 
accepting the fact that Jacobson’s organ is the same structure in man as in other .animals, 
but dissection .shows it to be in appro.viniatcly the fame position in human as in other 
mammals, and embryological study shows the human organ developing much the .s.imc 
a.s in the lower animals. 

The writer acknowledges the kindness of Professor Smout and Dr. Brandt for advice 
and encouragement and for permission to use .specimens; to Mr. Bond, F.R.C.S., for help 
in dissections; to Mr. Allan, Veterinary Surgeon, for specimens; to Mr. Pardoe for photo- 
graphs and illustrations, and to all others who have helped by providing specimens, 
references and other a.ssistancc. 
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Section for the Study of Disease in Children 

President — H elen M. JILickay, M.D., F.R.C.P. 

[October 27, 1944] 

DISCUSSION ON NUTRITION OF THE PREMATURE INFANT IN 
THE FIRST MONTH OF LIFE 

Dr. Helen M. M. Mackay; Many writers have drawn attention to two facts: that our 
neonatal mortality compares imfavourablv with that in some great European cities before 
the war, and that half or more of the babies who die in the first four weeks of life are 
premature or immature (McNeil. 1940; Baird and \Yyper, 1941; Parsons, 1944). 

Until recently in this country the care and feeding of premature babies have been 
almost entirely in the hands of midwives. Experienced maternitv ward sisters have had 
good results, but there has been no .systematic teaching on the subject of feeding, and 
rrudwife, and, indeed, each nxdiatrician, has had to learn at the expense of the infants. 
Trough I am certain that neonatal mortalitv could be reduced by a better knowledge of 
how to feed premature babies, this is but one aspect of an intricate problem. Good 
results with these frail infants cannot be obtained in any hospital without certain essentials : 
highly skilled and devoted nursing, a sufficient number of nurses, rigid care in the 
preventiori of cross infection and the maintenance of the baby’s normal body temperature, 
and also good midwifery. It is a great advantage in maternity hospitals to 
appoint special baby nurses responsible for infant feeding so that the babies’ routine 
ts_ not upset by my obstetric emergencies which claim the whole attention of the mid- 
!!!='!? The credit for the successful rearing of a small premature infant belongs 

P in charge; but she needs skilled medical adiice and help. While 

in ^ should like to stress the importance of body temperature 

rtirn A baby is much more likelv to swallow and to suck if his tempera- 

his fnnrl >1 it is between 96” and 98°; a cold baby will not take 

evanotic ‘"S ? common cause of lack of vitality, of atelectasis and' of consequent 

previous ebur ^ mdema in the premature babv is usually an indication of 

whpfhnn I,”®’ significance is often missed. I 'can offer no evidence as to 

workers (194.1) thinlf 'he stability of body temperature, ns Levine and his co- 

''PP/oach to the problem of how to feed premature babies in the neo- 
values^given in normal food of normal babies (Mackay, 1941a). The 

prniins of wort, t ("hich was compiled from many estimations by three different 
P ers), show that, for colostrum and early milk combined in the first nvo 

table I.— COLOSTRUAl AND EARLY BREAST MILK: COMPOSITION AND CALORIE VALUE. 

Pi-rina f i^res in brackets represent number of samples on which the mean value is based.) 

eenod after parturition 


1st day 
6th day 
8th— 13th day 

Ist— 13th day 

6th day 
3rd— llth day 

Std’^lSth day 
1—9 mon ths 


Protein % Sugar % Fat ** 

■' ’I’lS Cll) 3-17 (14) — 

• 1''0 (20) 6-94 (2S) — 

‘ I'-io (2G) 6-35 (40) 4-34 (11) 20-7 

• 2-39(103) 5*84(115) 3-53 (24) 18-9 


(Calories per fiuid ounce Authors 

Widdows et al. 1935 


•• ( 8 ) 
- 2 00 (tO) 

•• ? ' (5) 

ITo (17) 


60S (S) 
0-09 (40) 

7*59 (5) 
7*50 (17) 


2*88 ( 8 ) 
3*62 (40) 


3-13 (5) 
3-26 (17) 


17- 3 

18- 9 


lS-7 

18-4 


(11—40 

(24—115) 

(S) 

(40) 

(5) 

(17) 


Ditto 
Widdow-s er al. 1930 
and 1933 
Ditto 

Hammett, 1917 
Ditto 

Holt et al, 1915 
Ditto 


weeks after deliverv r- 

are very similar to th figures for protein, carbohydrate, fat and calorie value 

— namely 2%, or a mature breast milk, e.xcept that the protein value is higher 

value for this' period* secretion of the first two weeks. The mean protein 
the first few days h ** by the very high protein content of the scanty secretion of 

is only about protein content of the breast secretion 

ounce. This is alni mean caloric value for the first two weeks is about 19 per fluid 
Nature, therefore ^^'actly the mean value found by various workers for mature milk, 
bearing' in mind * provide the newborn baby with a dilute food, a fact worth 

round figures as 20 calorie value of mature breast milk is usually reckoned in 

intake during the firsTw 'b ^ adopted this figure when calculating the baby’s 

. ’'Cek. 


One obvious method of 
Dec. Dis. in- Child. l 


ascertaining the calorie requirements of babies during the first 
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of a t^ypical Jacobson’s organ and its position and structure can aid in the exact allocation 
of animals ivhosc species is doubtful. Weber’s statement that in mammals the anterior 
part of Jacobson’s cartilage usually remains in contact with the septum, and appears to 
rise from the anterior part of the .septum .and to extend free backwards is confirmed in 
the case of pig. 

lltc statement by Neal and Kand that what is left of Jacobson’s organ in man enters 
into the formation of the incisive canal is not ctmfirmcd. Gcgenbaiir finds difficiilty in 
accepting the fact that Jacobson’s organ is the same structure in man as in other animals, 
hut dissection .shows it to be in approximately the same position in human as in other 
mammals, and embryological study .shows the human organ developing much the same 
as in the lower animal.s. 

. 7'he writer acknoivledgcs the kindness of Professor Smout and Dr. Brandt for adricc 
and encouragement and for permission to use specimens; to Mr. Bond, F.R.C.S., for help 
in dissections: to Mr. Allan, Veterinary Surgeon, for specimens; to Mr. Pardoc for photo- 
graphs and illustrations, and to all others who have helped by providing specimens, 
references and other assistance. 
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Babies weighing 2 and 3 lb. usually start with 12 feeds in the twenty-four ho n-;, those 
weighing 4 lb. with 12 or 10 feeds, those weighing 5 lb. with 8 or 6 feeds in twenty-four 
hours. At 7 days old the 2-lb. bahv is probably still having 12 feeds dailv, whc'et; 'he 

TABLE lit.— .\tIXTURES AND SOLUTIONS CONTAINING APPROXI.MATELY 
20 CALORIES PER FLUID OZ. 

Foodstuff 

Name Quantity Vvafi-r 

Dried milk, full cream* ... 1 drachm or 1 level measuref To 1 flu i 
i cream, unsweetened* li „ „ If „ „ „ I „ „ 

* cream, sweetened* ... If „ „ Jf „ „ t .,1 

Condensed’milk, sweetened^ 1 fluid or. „ 5 

or 1 level tcaspoonfulj „ 1 

Sugar, castor or granulated ... U drachm or IJ level tcaspoons§ „ 1 
lactose 15 „ „ 2 „ „ § „ 1 


A process dried milk should be freshlv mixed for each feed. 

* should be that provided for the brand used. 

T ^^aciised milk should be freshly diluted for each feed if a refrigerator is not avail^iblt. 
5 ine teaspoon used should hold If fluid drachms. 


. * ill "cigni, nis appetite, and his toleration ot tlic quantity nc is taKin^ 
^articular attention is paid to whether or not there is any abdominal distension or fullness, 
thi'n 1 babies need GO calories or more per pound body-weight by the 

th ^ addition to his food, each baby is prescribed extra water. During 

..„f '^ays the intake of water amounts, if possible, to as much again as the 

, S"®*! in the feeds; by the end of the First week it is usually considerably less 

r feeds. ' The nurse gives extra water after, during or between feeds 

slowlv^*'^ baby takes it best. Babies who do not swallow, or swallow very 

raatii'r'p E V “ ‘^•■’^beter for some or all the feecLs. The great majority of small pre- 

encoura!?p*t are spoon-fed at first, but all tliosc who are able to suck are 

without bottle or direct from the breast as scon as they can do this 

judemenw^ o';cr-tired. The schedule is merely a guide, and every nurse must use her 
experience ' individual feed a.s to how far it is wise to pre.ss tlie baby to take, and 
fed propned ^ S^nd judgment arc verv ncccssarv in this matter. Babies are most often 
on the subier*!*’ nurse’s knee, but I do not attempt to lay down any general rule 

the nurse keen babies are fed in their cots. Each babv has a day-sheet on which 

'‘oy symptomV ^ ™ passed, body temperature and 

compound ''' form of cod-liver oil emulsion, later changed to cod-liver oil 

being smtted verv" ns soon as the baby is established on his feeds, 

citrate is often eivp ' Ascorbic acid is started next. Iron and amnaonium 

though 1 do nor before the babv goes home in order to simplify the motlier s task, 
old. Before the wn'"^ necessary until the baby is about 2 to 2J/4 months 

progress; (2)hewasE"° P‘^^™ature babv was” discharged unless (1) he was making good 
from the breast if tE ^""S not more than 6 feeds in twenty-four hours; (3) he was sucking 
A, D and C- (51 /e bad breast milk; (4) he was having supplements of vitamins 

bim and makine iin had herself undertaken in the hospital the task of feeding 

satisfactory care rE ^''bficial feeds- and (6) home circumstances were such that 

^ TTie foWmllanL r P'’5=ible. 

f indicated ^ ^ ^be ordinary progress of individual babies fed on the lines 

be did not take Vnmovi™ .^bart 2, regained his birth-weight by 6 days old, although 
was IO 54 oz. over birtE calories per pound bodv-weight until 8 days old. He 

wholly fed at the brea« by 2 weeks old. For his last week in hospital he was 

^b. Ti)g calorie int 1 ^bart 3 shows the progress of W. B. weighing 3 lb. 5 oz. at 
a^Sained birth-weight Ev slightly lower than the formula requirement. He 

A baby of 2 lb. 9 oz \ '°‘b day, a'nd by 4 weeks old was 19 oz. over birth-weight, 

schedule scale of nouri.ET,'’*'^ «te of growth' is shown in Chart 4, took inore than the 
eight in .the second weol' accounted in part for a ver\' rapid increase in 

w eeks old he was 20 m b“t the oedema had disappeared by 1 4 days old, and by 

ese three infants were b's birth-weight .and beginning to suck from the breast, 

gain obtained with thb at random, as already stated, in order to show the type 

Premature babies horn feeding. 

or°nl^J° ? tnonths of Mothers’ Hospital show a higher haemoglobin level by 

t this is due to this many premature babies (Mackay, 1935). ^ 5 'hether 

w ° Eefn"°" v"' '"onalitv I do not know. . ^ 

•'Utribiiteu'^ but as Mothers’ Hospital is considerably higher now than it 

to other factors r ^ fl'^tem of feeding has remained the same, this must be 
• In the year before the war (June 1938 to June 1939), among 
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ten days of life is to consider the itttakc of normal iieuboni baitics tvJio ate wliolly breast- 
fed and arc making good progress. Since small premature babies cannot take their full 
requirement from the breast, let us consider the intake of bigger babies. In order to 
obtain the necessary data, 1 calculated the intake of a consecutive series of 20 babies 
horn at the iSIotbers’ Hospital who were wholly breast-fed. 'J’bcsc babies weighed between 
and 10 Ib. at Irirrh. Chart 1 shows the intake of ten babies in this scries who, at 10 
days old, exceeded their bittb-weighr. TJiese babies aveivigcd 7 lb. in weight at birth. 
1^ assumed that cacli day’s intake bad a mean caloric v.aiuc of 20 per fluid ounce, bat 
:iiis figure may be too low /or the fir.st two to tlirec days. In any case the caloric intake 
goes up -step by step each day, and by the seventh ilay of life has readied nearly SO 
calorics per pound body-weight at liirtli. I compared the intake of iliesc babies with the 
quantity of milk they would have received if fed according to a formula whidi I have 
notv used for a good many years as a guide in feeding band-fed infants of all sizes 
during the first week of life (Mackay, IWl//). According to this fornuila 1 aim at giving 
band-led babies 50 calories per pound birth-weiglu on the seventh day of life. One- 
seventh of 50 c.-dories per pound body-weight is given on the first day, increasing by the 
.same amount each day, .so that by the seventh day the baby is taking 50 calorics per 
pound birth-weight. During the first two davs, when breast secretion was scanty, thc.se 
normal babies took considerably le.ss than the formula [uescribes, as one would expect, 
but thereafter the intake incrca.scd steadily (Chan 1). The total intake of die group is 
shown in Table II. From 2 to 7 days old, the total intake tallied almost exactly with 



CHART J. — Cttlofie requirements of first week of life (Mnckay, intt). ' .. -ib 

.Alcan caloric intake of tO babies who at 10 days old exceeded their birtli-weight j mean birth-weignt i w 
■ Calorie requirements by formula. 


TABLE it.— CALORIE INTAKE IN THE FIRST EIGHT DAYS OF LIFE OF M CONSECUTIVE BREAST- 
FED BABIES AT THE MOTHERS’ HOSPITAL. 


Weight nt 


Alean b.-wi. 

Wi. in relation to b.-\v’t. 
At 7 dn>’s AilOdnvs 

Intake as pet 
cent, of formula 

20 daj's 

No. 

)b. 

oz. 

oz. 

oz. 

fig. for 2-7 days 

Over bit th-weight 

20 

6 

ID} 

+ 2 ’3 


201 

At birth-weight 

4 

G 

JDi 

- 1-7 

+ 0 

03 

Under birth-weight 

0 

U 

— 5 110 

- 30 

72 


that of tire formula (it exceeded it by 1 %). I constantly use the formula as a yard stick 
against whidi to cheek the intake between the 2nd and 7th day of life of breast-fed h.ihic.s 
who fail to make good progress, and have found it very nscfiil, tliough it sometimes li.ippcjR' 
that an individual baby, making good progress, may take nitich more or much Ic.ss. in 
ounces, than the formula provides, possibly because his mother’s milk differs from the 
average in calorie value. In this same scries of 20 babies there were 4 babies who ji't’t 
reached birth-ivcight by 10 days old, and 6 babies who failed to reach birth-weight by 
that age. Their mean intake for the period from 2 to 7 days old was 93% and 77% 
respectively of the calorie intake indicated by this formula (see Table II). 

Opinions vary as to. the nature of the food to be given to newborn premature babies. 
I have had satisfactory results with breast milk, and, whenever possible, use this during 
the first few days after birth. In a mafernitv hospital breast milk is nearly always 
obtainable for the very small babie.s. I do not add protein to breast milk ns some 
clinicians advocate. Failing breast milk, I generally use eitlicr sweetened half-crc.iin 
dried milk, or sweetened condensed milk, but these are not a.s well tolerated. The 
quantity of food given is, I think, much more important than the balance between protein, 
fat and carbohydrate in different type.s of artifici.-il food in u.sc for newborn infants. 

' At the Motliers’ Hospital, all feeds are ordered in a concentration to provide 20 calories 
ner fluid ounce. Each ivard is provided witli a typed schedule of feeding for premature babies 
nf different birth-weights, calculated from the formufa I have given you (Mackay, 194IW. 
A second schedule (Table III) shows how to prepm'c dried milk .and conden.scd milk in a 
rliliirion to provide 20 calories per fluid ounce (Mackay, 19410). heeding i., generally 
started about six hours after birth in the hope of minimizing the initial los., in weigliL 
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in three out of the five years the mortality was slightly lower than it tvas in the year I 
have myself analvsed. All these figures apply to the period spent in hospital, but even 
so, compare veiy favourablv with the Registrar-General's mortality figures for the first 


TABLE IV.— CALORIE INTAKE OF PRE.SVATURE BABIES IN THE FIRST 
•nt’O WEEKS OF LIFE. 


Age in 

Xo. of 

Calorie intake per dav 

Clones required by 

da^-s 

babies 

Total 

Per Ib. b.‘ 

m. formula scale 

0 

43 

12(12 

hrs.) 3 

7 

1 

J, 

52 

11 

14 

•> 


So 

IS 

21 

3 


125 

27 

2 S 

4 


15S 

34 

35* 

5 


1T1» 

39 

42 

C 


205 

44 

50 

r-14 

20 

22 s 

53 — 

Difference from b.-wt. Gain in 

Mean b.-*vvi. Max. loss 3st week (mean) 

At 7 daj‘s 

At 1 0 days 2nd week 

lb. 02 . 

4 10 

02 - per cent. 

3S 5*1 

b.“W*t. 

02 . 

~ 1*7 

02 . 02 . 

-r 0*4 5*4 


28 days of life: namelv 28-3 per 1,000 live births in England and Wales in 1938, or 
2-83% (Stocks, 1944). 

I am indebted to the co-operation of the nursing staff and the resident medical staff 
of the Mothers' Hospital for these detailed records. 

Standardization of routine infant feeding in a hospital is of great value as it enables 
all nurses and house officers to become thoroughly familiar witli its details, and reduces 
to a minimum the likelihood of gross errors or of sudden unintentional changes in feeding 
through changes in the baby’s nurses or medical attendant. , 
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Pr. V. Mary Crosse: The feeding of the premature baby is not always easy. Difficulties 
Bnse owing to certain defects due to the prematurity: for instance, the sucking and 
swallowing reflexes may be feeble or absent; there is ah increased liability to regurgitation 
and inhalation- of food*; the alimentary tract is immature, the development of the gastric 
mucosa bearing a direct, relationship to the birth-weight (Miller, 1941); and there is a 
greater need for fluids due to the relatively great body-water-content and the relatively 
poor kidney function (Young, 1943). 

, ^ood. — Rreast milk is generally accepted as being the best food for the premature 
baby. It may i,g given diluted during the early days, if the baby is small. 

If breast milk cannot be obtained, cow’s milk will have to be used, and as it is less 
mgestible, tolerance must be established by giving small quantities of weak feeds in 
S^^^^ally increasing amounts. 

The premature baby has difficulty in digesting both the protein and fat of cow’s milk, 
Approximately 2-0% protein can be given by the age of 2 weeks, if the curd is modified 
dlilution, boiling, condensation, drying, lactification or peptonization; but few premature 
babies can digest more than T5% to 2-0% of fat by tbis age. Sugar is well tolerated, 
^Pecially cane sugar. Suitable artificial feeds are therefore: (1) Sweetened condensed milk 
1* m 16 to 1 in 6). (2) Unsweetened condensed milk, with 1 drachm of cane sugar to 

4 oz. of mixture (1 in 12 to 1 in 4). (3) Full-cream dried milk with 1 drachm of cane 

mgar to 2 oz. of mixture (1 in 32 to 1 in 16). (4) Peptonized or lactified cow’s milk 

'Dth 1 drachm of cane sugar to 2 oz. of mixture (1 in 4 to 1 in 2). 

Half-cream dried milk, diluted to reduce the protein to a suitable level, contains too 
httle fat for the healthy premature baby, while humanized dried milk contains too high 
® Percentage of fat. Undiluted whey should not be given, owing to the hiwh percentage 
of mineral salts (0'65%) and the danger of salt retention and oedema. ” 

Method of feeding. — ^Breast-feeding: Infants weighing 5 lb. or over mav be breast-fed 
juter the first twelve hours. Those weighing 4)4 to .3 lb. are usually able to be put to the 
L fourth or fifth day, and should be fed with expressed milk until then Thev 

Should start widi one or two breast-feeds daily, and increase graduallv. Infants under 

ehtn^ng Slour!’"* “ handled withou't regurgitating or 
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T \ • wni-o \2 deaths, ix. a mortality of 10%. One of the i* 

118 premature ba les, pneumonia, that is after the ordinarily accepted 

deaths occurri^ < thp renninim: il infants, one died ns the result of exomphalos, an^ 
neonatal period. hirth^with failure to establish normal respiration. I thuji: 

10 died witlim 36 method of feeding a factor in the cause of death- 

I can safely say that i » • ^ showed a mean loss in weight after birth 

The 107 babies surviving a 10 ,0 ^ 

1 ./: that IS 4-6% of their tilitn weigii ^ ^ ^ At „e ,i,„__ i„c]„ding 

e for the 
each of 

first lU aays ui i than the ronnuia scale. J'hcir initial loss in 

the first 7 weight, and at 10 days their mean weight was half an 

weight was 5% of their bi J tveck of life their mean intake was 53 calories 

ounce over birdi-wnight. ^In th 5 ./^ o.. |938-39 was not selected as an 

term 



ounce ovei the mean Rain i/s or., ivoo-oy was not selected ? 

per pound body-weight, and * ^ g mortality among all babies, full _ 

Especially favourable - ^^^ESital tliat year and found it to be l-3o^. The total 

anEi premature, born ahve m l P Hospital figures, for the five 

infant 1-2, 2-3, 1-2. M tind 1-8% rc.spcctively; that is 
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in three out o£ the five years the mortality was slightly lower than it was in the vear I 
have myself analysed. All these ligurcs apply to the period spent in hospital, but even 
so, compare very favourably with the Registrar-General’s mortality figures for the first 

TABLE IV.— CALORIE -INTAKE OF PREMATURE BABIES IN THE FIRST 
TK'O WEEKS OF LIFE. 


Ape in 
da>*s 
0 
1 
o 

3 

4 


7-14 


No. of 
babies 
43 


26 


Caloric intake per day Calories required by 
Total Per lb. b.-wt. formula scale 


12 (12 hrs.) 

r>*> 

85 
125 
158 
179 
205 
228 


3 

11 

IS 

27 

34 

39 

44 

53 


7 

14 

21 

28 

zy 

42 

50 


loss Ist week (mean) 

02 . 02 . per cent, b.-wt. 

4 10 3-8 5 1 


Difference from b.-wt, 
At^da^-s At 10 days 
02 . 02 . 

- 1*7 >r 0-4 


Gain in 
2nd week 
02 . 

*i- 6-4 


28 days of life: namely 28*3 per 1,000 live births in Eneland and Wales in 1938, or 
2-83% (Stocks, 1944). ^ ^ ^ 

I am indebted to the co-operation of the nursing staff and the resident medical staff 
of the Mothers’ Hospital for these detailed records. 

Standardization of routine infant feeding in a hospital is of great value as it enables 
all nurses and house officers to become thoroughlv familiar with its details, and reduces 
to a minimum the likelihood of gross errors or of sudden unintentional changes in feeding 
through changes in the baby’s nurses or medical attendant. , 
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Mary Crosse; The feeding of the premature babv is not ahvavs easy. Difficulties 

1 r . .1 - £ 


Dr. V. 


siv*B certain defects due to the prematurity: for instance, the sucking and 

. ''■tng reflexes may be feeble or absent; there is an increased liability to regurgitation 
u inhalation' of food; the alimentary tract is immature, the development of the gastric 
ucosa bearing a direct, relationship to the birth-weight (Miller, 1941); and there is a 
fluids due to the relatively great body-water-content and the relatively 
^ function (Young, 1943). 

jj , — Breast milk is generally accepted as being the best food for the premature 

,/■ B may be given diluted during the early days, if the baby is small, 
die milk cannot be obtained, cow’s milk will have to be used, and as it is less 

gestible, tolerance must be established bv giving small quantities of weak feeds in 
gtodualiy increasing amounts. 

• ^ premature baby has difficulty in digesting both the protein and fat of cow’s milk. 

■ by 2-0% protxiin can be given by the age of 2 weeks, if the curd is modified 

j,jjj.‘totion, boiling, condensation, drying, lactification or peptonization; but few premature 
gj f^^ri digest more than T5% to 2-0% of fat by this age. Sugar is well tolerated, 
(1 '^nne sugar. Suitable artificial feeds are therefore: (1) Sweetened condensed milk 

3 " ® to 1 in 6). (2) Unsweetened condensed milk, with 1 drachm of cane sugar to 
jy ■ mixture (1 in 12 to 1 in 4). (3) Full-cream dried milk with 1 drachm of cane 
wifE ^ mixture (1 in 32 to 1 in 16). (4) Peptonized or lactified cow’s milk 

( drachm of cane sugar to 2 oz. of mixture (1 in 4 to 1 in 2). 
litti ^ dried milk, diluted to reduce the protein to a suitable level, contains too 
j ^ tor the healthy premature baby, while humanized dried milk contains too high 
fat. Undiluted whey should not be given, owing to the high percentage 
and the danger of salt retemion and mdema. ^ 

ahp/r-K« vf 1 ®toast-feeding ; Infants weighing 5 lb. or over mav be breast-fed 

fet*on the founh m fifth 7^“^= put to the 

should start tvith one or nvoTreTf/^T^H'’-? expressed milk until then. They 

4/. lb, may be put to ^ “‘^^tocrease gradually. Infants under 

oreast as soon as they can be handled mthout regurgitating or 


may be put 
changing colour. 
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Hand-fetding; If tlic iiifaiii cannot suck strongly cnougli to be breast-fed, a bottle is 
given. If ir can .snallow, but not suck, it is fed by pipette or spoon; and if it can neither 
.^uck nor swallow, it is fed by an a-sophageal catheter, passed tlirough tlie mouth. Nas.il 
feeding .should be avoided as the nasal passages arc narrow and easily injured and 
infected. As catheter feeds are not withon: danger they should only be given by trained 
staff and they shutild never he given just to save time and trouble. 

In all methods of feeding the head is raised to minimize the risks of regurgitation and 
otitis media; and the infant is placed on its right side, to reduce pressure on ihC he.irt 
;md facilitate emptying of the stomach. Handling is avoided after a feed. 

Size and fm/ncncy of feeds. — ’J'hc frerjucncy depends on the amount wliich can b« 
taken before the child tires. Smaller babies will only take small feeds and must there- 
fore 1)C fed t.wo-hourly, while larger and stronger infants, who take more, may be fed 
three-hourly. Catheter feeds .-ire ii.sually given at four-hourly interval!;, as a relatively 
large quantity can be given. 

Initial feed . — In tlic ca.sc of the smaller infants, inco-ordination of the .swallowing rclle.'i 
persists for some hours after birth and it is wise to delay feeding for at least twelve hours. 

Fluid and caloric rcquircmcnls , — Sullicicnt food must be given to avoid underfeeding 
with its dangers of lethargy, fever, cyanosis, loss of weight and dehydration. On the 
other hand, overfeeding must be .avoided with its dangers of gastric distension, cyanosis, 
and vomiting and diarrbtea, leading to loss of weight and dehydration. In actual 
practice the dangers of overfeeding are greater than those of underfeeding, and in the 
City of Birmingham I’rcimtture Baby Ward strc.ss is laid on survival and not on rapid 
gain in weight. Although the majority do better tlian this, there is no anxiety unless 
the initial loss of weight continues after the end of the first week, or is greater than lyi 
per pound of hirth-iveight, or the birth-weight is not regained by the end of the third 
week. It has been found that the best survival rate.s, the least cyanosis, nbdomin.ii 
distension and gastro-entcritis, and the most consistent gain in weight (slow but sure) are 
obtained with the following daily quantities of fluid (feed). 


By tUc third to fourth day 
„ ,» seventh ,» 

fy tenth ff 

„ „ louriecnui „ 

After the fourteenth >, 


— J oz. per lb. birth'wcjght daily 

oz. jy ft yy yy >y 

“* — } 02 * »» >> »» » 

*1 t)Z. yy ft >1 •» >y 

— 3 to 3} oz. per Jb. birth-wcipht daily 


As regards calories, the premature infant require.s approximately dO to 50 cnloric.s 
pound daily by the end of the .second week of life, and after this 50 to 60 calorics. These 
values should only be reached gradually. In practice, if the daily amount of thp lectt 
is increased, as suggested in the tabic, the calorie.s will increase automatically. It is "’ise 
to give the lowest caloric value on which an infant will gain satisfactorily, and the calories 
.should not he increased so long as the infant is doing well. 

Vitamins. — Vitamins A and D; Vitamin D is of iiarticulnr importance in the premature 
baby because of the poor store present at birth and the relatively greater growth 
birth. Oil is badly tolerated and the vitamin must be given as a concentrate. A small 
dose of vitamins A and D i.s commenced at the end of the first week, and this is increased 
each day until a daily dose of 3,000 i.u. of vitamin D (phi.s the associated vitamin A) 
is being given at the age of 4 weeks. 

Vitamin B is essential for growth. The requirements of the premature baby are not 
yet known, but in Birmingham infants arc being given 0-2 mg. B,, 0-2 mg. Ik, and 3 mg- 
nicotinic acid daily, from the diird day of life. 

Vitamin C is required to complete the metabolism of protein (Levine ct ah, 1939). A' 
dose of 5 mg. of a synthetic preparation (e.g. Cclin or Redoxon) mav be given on the 
third day, and the dose increased by 5 mg. per day, until 50 mg. i.s being given daily- 
From the age of 4 iveeks orange juice may be substituted gradually. 

Vitamin K is given to prevent early bypoprotlp'ornbinamiia. A single dose of 0-5-' 
1-0 mg. of the water-soluble tetrasodium salt of - methyl — -I, 4 naphtlio-hvdroquinone 
disuccinate (c.g. Synkavit) may be given by moutli, approximately .six to tuche hoiiis 
after birth. 

Mineral salts . — According to Benjamin et «/. (1943) extra calcium and phosphorus should 
be (riven to a premature baby. Syrup of calcium lactophosphntc may be given from the 
endot the second week in a daily dos.agc of m i per pound body-weight. 

The administration of iron has no advantage during the first month of life (Josephs. 1934). 

rlattd f/ierapy.— Tiiyroid (Pritchard, 1934) has proved useful in Ictliargic babies, if 
Ch?n "n a dosa% of 1/10 gr, per lb. body-wc.ght daily (tn a d,ndcd dose). 

^ The administration of oestvin, as advocated by Ascliheim (192/) iias not prot-cd of vaiuc. 

RoL'i teiiipemtiire.-Infants over 4/. lb. often feed better in a cool room (60 to 65" F.). 
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• K.i 06 F the infant feeds badly. 

Body /em/)cr«/nrf.-\Vhcn Perfectly ^=‘»sfaaory and 

A stable temperature between f detrimental as suggested b^ Blackf 

attempts to raise it above this lesel olten prove 

and Yaglou in 1933. REFERENCES 

.NUlLeR, g4b?"Baby!’i:S-ndon. 

Dr J N. O’Reilly [Abridged] ; On ^ 

mature babies reared^ under “uduions as ne. ^ „.ith such regularity th. 

progress of each individual, the following SIX leatur u , rounder 

I have adopted them as guides. increase rapidlv. This strikes me * calorie 

. The earl}. needs arc vert- small, but thev .nercasc ^ h.gh calone 

conception than that usuallv put on\. . . days. of fluid 

intake, but that this cannot davs arc approximately 8 drs. 

The requirements at the end of the first three . , fluid per 

per lb. per day. . feed containing 40 cals, per lb., and 

The babies start gaming on a teen co fa . ^ . ,uo,„ under 

lb p„ d.y. ,„„ke by .he 

„„ „d 22 d... beIo„ d,. d,.i.ri.y 

The feed must be increased gra as much as ± "^”'^,"'f^„j°.^^°this 

*“ gsid!. 'Jj'"*; d„ is 'saiisbtiosy- iboofb li°, 'dK' «' sdSdmdy 

r“'dfng .cb.d«i; f.. indwd„.i 

•dl mabUshyd ,o b. i..yd ■" 'S' hour,. 

“Sdibg .a,.d.„y.-My '^r “'5 

nothing is given by mouth. I fi j fewer in number. ^ drachms 

of the^arl' stage's. Cj^anot.c auacks are also^^^^^ S-en in quantity /.w -jirac 

glucose saline (l/o strength s^ne ^ fly alternate °}ij\hird dav, E3.M. 

hvo-hourly, for o^^chms two-hourly, for six chosen is that 

KTSmst Sh4n at each ^ intm" erring, if at all. on the side of 

Bv this time the baby s 'Jgnn^ ' tnow that the average bab> c. 

plaiined accordingly. U is >^”4five to six days for th°- of 4/. Ib^^and^^ ^ . 

mark of 40 cals, per lb. in the tin attempt is made to 

seven to eieht davs for those under 4'/. Ih. . -u H A« this 

conform rigidly to scliedule. desired rate of intake, gavage ^ 'Correspond to 

If the baby cannot approach th ^flfld the quantities are ma - „£ rwo- 

“begins m 

S ?b'r; ■£ 2^if. 

until the intake is about 60 cals, per lb. ^ fl increases may be "^‘^®®®^demandrf 
"eight is maintained. In the later s^g^- t««n 5 jfl ^r over, have demanded 

the babv’s hunger. Quite a number of infants, 01 

as much as 80 to 90 cals, per lb. out if the fluid intake was adequate. 

Fluid requiremeu's-— Experiments vv_ere made general, there was no 

Extra fluid was given after the milk feeds m a patient. The fluid content of the 

effect cither on the weight or on the condition 1 

undiluted milk appeared to be sufficient. V . «« enm Her than normal, 

#»V r#»r»tl OTl C tO tVlTQ ftcpri 


undiluted milk appeared to be sutticient. intake is smaller than normal. 

There are some exceptions to this general rule. „.itfl some groups of 

dchvdration may occur, and special pothers are particularly liable to 

cases Small babies, and children born of ■ ...ei-rht, corresponding to the 

dehydration. Additional fluid causes an &nistration has no effect after the 

increased turgor of the tissues, but its ™"«t."ed adm flndv-wcight, I now regularly 

debvdration has been overcome. For babies of under a /- 1 ■ . o 
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Hand-foccling: If the htfaiii cannot stick strongly enough to be breast-fed, a bottle js 
given. If it can swallow, but not stick, it is fed by pipette or spoon; and if it can neither 
nick nor swallow, it is fed by an otsopliagcal catheter, passed through the mouth. Nasal 
feeding should be avoided as the nasal passages are narrow and easily injured and 
infected. As catheter feeds are not without danger they should only be given by trained 
.staff and they .should never be given just to .save time and trouble. 

In .nil methods of feeding the head is rai.scd to minimize the ri.sks of regurgitation and 
otitis media; and the infant is placed on its right side, to reduce pressure on thd heart 
;ind facilitate emptying of the stomach. Handling is avoided after a feed. 

' Sice (tin! frequency of^ feeds. — ^'J'hc frequency depends on the amount wliich c.in be 
taken before the child tires. Smaller babies will only take small feeds and must there- 
fore be fed t.wo-hoiirly, while larger and stronger infants, who take more, nwy be fed , 
threc-hovirly. Catheter feeds :ire usually given at four-hourly intervals, as a rel.advely 
large quantity can be given. 

Initial feed. — In the ca.sc of tlic smaller infants, inco-ordination of the swallowing reflex 
persists for some hours after birth and it is wise to dcl.ay feeding for at least twelve hours. 

Fluid and calorie requirements. — Sufliciciu food must be given to avoid underfeeding 
with its dangers of lethargy, fever, cyanosis, loss of weigltt and dehydration. On the 
other hand, overfeeding must he avoided witli its dangers of g.istric distension, cyanosis, 
anti Vomiting and diarrhoea, leading to loss of weight anti dehydration. In .actual 
practice the dangers of overfeeding are greater than those of underfeeding, and in the 
City of IJinningbain Ihematurc liaby WanI stress is laid on .survival and not on rapid 
gain in weight. Althougli tlie majority do better titan this, there is no anxiety unless 
the initial loss of weight continues after the end of the fir.st week, or is greater than Ij/t ot- 
per pound of birth-weiglit. or the birth-weight is not regained by tltc end of the third 
week. It ha.s been foiiiicl tliat the best survival rates, the least cyanosis, abdominal 
distension and gastro-enteritis, and the most consistent gain in weight (slow but sure) arc 
obtained witli tlic following daily quantities of fluid (feed). 


By the third to fourth d.iy — } 02 . per lb. birth»wcight doily 
j, seventh )« 2 oz. 

>j tenth )i 2j oz. „ 

„ „ fourtccntli — U oz. „ „ .» „ „ 

After the fourtccntli „ — to 3} or. per Jb. birtn-ivcight doily 


As regards calories, tlic premature infant requires airproximatcly 40 to .SO calorics per 
pound daily by the end of the second week of life, and after this 50 to 60 calories. These 
values sliould only be reached gradually. In jwactice. if vlic daily amount of the fectl 
is increased, as suggested in tlic t.nble, the calorics will increase automatically. It is wise 
to give the lowest caloric value on which an infant will gain satisfactorily, and the calorics 
should not be increased so long as the infant is doing well. 

Vitamins . — Vitamins A and D: Vitamin D is of particular importance in the premature 
Iraby because of the poor store jircscnt at birtli and the relatively gre.ntcr growth after 
birth. Oil is badly tolerated and the vitamin must bo given as a concentrate. A small 
dose of vitamins A and D is commenced at the end of the fir.st week, and this is increased 
each day until a daily dose of 5,000 i.n. of vitamin D (plus the associated vimniin A) 
is being given at the age of 4 weeks. 

Vitamin B is essential for gro'vth. The rccpiircments of the premature baby are not 
yet known, but in Birmingham infants arc being given 0-2 mg. B,, 0-2 mg. B,, and 3 mg- 
nicotinic acid daily, from the third day of life. 

Vitamin C is required to complete the metabolism of protein (Lcr ine et at., 1939). A' 
dose of 5 mg. of a synthetic preparation (e.g. Cclin or Rcdo.xon) may be given on the 
third day, and the dose increased by 5 mg. per day, until 50 mg. i.s being given daily- 
From the age of 4 weeks orange juice may be substituted gradu.illv. 

Vitamin K is given to prevent early hypoprothrombin.-cmia. A single dose of 0‘S— - 
1-0 mg. of the water-soluble tetrasodium salt of 2 methyl — 1, 4 naphtho-hydroqiiinone 
disuccinatc (e.g. Synkavit) may be given by mouth, approximately six to twelve hours 


after birth. nrnrs 

Mineral salts . — According to Benjamin ct at. extra calcium and phosjjhorus should 

be uiven to a premature baby. Syrup of calciiini lactophosphate may be given from the 
cnd°o£ the second week in daily dos.agc of m i per pound body-'veight. 

Tlie administration of iron has no .advantage during the first month of life (Josephs, 1934). 
rindn t/ieraftv -—Thyroid (Pritchard, 1934) lias prosed useful in lethargic babies, if 
rfwn in .a dosage of 1/10 gr. per !b. body-weight daily (in a divided dose). 

^ The administration of mstrin, as advocated by Ascliheim (1927) has not proved of value. 
Room temperature.— Infants over 4'/- lb. often feed better in a cool room (60 to 65° F.). 
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Section of Epidemiology and State Medicine 

President — Sir Weldon DAUtTsrpLE-CHAJMPUEYS, Bt., D.M., F.RlC.P. 

' [October 27, 1944] 

Medical Aspects of Coal-Mining 

By S. W. Fisher, B.A., M.D., Barrister-at-law, 

H.M. Chief Mines Medical Officer, Ministry of Fuel and Power 

In order to illustrate the conditions which may influence the incidence of the various 
diseases met with among underground workers in coal-mines Dr. Fisher showed a short 
film of the men and boys .at their work, a coal-cutting machine in action, moving con- 
veyors, a deputy or examiner testing for methane (CH,, “Firedamp”) and stone-dusting 
before shotfiring (in order to render the coal dust non-explosive) and various other 
processes. Dr. Fisher then read his paper, as follows: 

Mining hazards fall into two groups; accidents and industrial diseases. 


Gener.vl 

Mines differ greatly: no two are quite alike; they vary' in size, some employing less than 
10, others 3,000, and in a few cases even more. The depths range from a few yards to 
well over 1,000 and the distances inbye to the working places may be from two to three 
or more miles, sometimes going under the sea. In a few mines the wet-bulb temperatures 
may reach and exceed 85' F., but this is exceptional. 

In 1943, 1,782 coal mines were working and produced 195 million tons of coal. The 
^■erage number of persons employed was 701.544, of whom 16,312 were boy's under 16. 
Only 127 females are now employed compared with 2,320 in 1939. Approximately five 
times as many persons work underground as on the surface. 

Women and girls, when employed, mostly work on the screen sorting “rubbish” from 
the coal as it passes along the screening belts. Their employment underground has been 
prohibited in this country since 1842, but it was not until over ninety years afterwards 
that it was secured universally bv an International Convention adopted at Geneva in 
1 935. ' ^ 

Accidex'Ts 

1 he frequency of the occurrence of accidents, their severity and the importance of earlv 
tteatment at the mine, are matters of great concern. The fact that some time inust 
elapse between the happening of an accident underground and the patient’s beine seen 
by a doctor makes a sound first-aid organization necessarv, and on the whole first -.W 
work at mines reaches a high standard ' msi-aic. 

Dec. — Epid. 1 
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prescribe sul)ciitaneoiis saline (1/5 strength), 5 to 20 c.c,, four to six hourly, given by 
syringe. Thi.s is continued tiiitil. together witli the fluid taken by mouth, the total 
intake i.s about 16 dracbni.s per lb. As the oral intake incrca.ses', the subcutaneous injec- 
tions decrease in number and volume, so that the total remains at the same level. The 
injections arc started on the first d.ay of life, twelve hours after birth. For . other babies, 
additional fluid is given either by oesophageal tube or subcutancou.sly, according to need, 
if sucking is too e.xliausting. 

Dehydration may also occur due to overheating. This is ajtt to happen to small b.abies 
in wards where the room temperature is not ibermostaticallv controlled. Extra fluid 
may cau.se quite a marked ri.se in a hitherto unsatisfactory weight chart. 

Food. — T*he next point to decide is what the food shall be. I work principally with 
breast milk. It is particularly valuable with the smaller and feebler babies. 1 give it 
undiluted and ] haw never seen digestiw irotddcs in con.sequcncc. 

For the well-cstabli.shed infant, )4-crcam Cow and Gate is very satisfactory, and indiges- 
tion seldom results. Indeed, digestive up.scts have been rare in my whole series, and have 
usually been attributable to some cause other than the quality of the food. 

I have used cvapor.-itcd milk with succe.ss, but have nor bad occa.sion for gaining wide 
experience with it in premature infani.s. There is, further, the current tlilTiculty of supply. 

This brings me to .speak of the use of concentrated and fortified feeds. In view of the 
fluid requirements, I do not find any place for such devices as concentrated milk, either 
breast or cow’s, in the feeding of the normal premature baby. Occasionally, one finds 
a baby whose weight gain is unsatisfactory, but it has tem])ornrily reached the limit 
of its capacity to deal with larger volume. In such a case, the addition of sohihle 
protein up to 4%, is a useful way of increasing the caloric value without incrca.iing the 
bulk of the feeds. I have used .sohdde protein in a number of eases, and I have been 
satisfied with the results. The protein is well tolerated, and has never upset the digestion. 

The frequency of feedings. — My own practice is to feed all babies t.wo-hourly, nnt’l 
they are thoroughly well established, when a change is made to three-hourly feedings-t-- 
eight in twenty-four hours. When the infants are being prepared for discharge, the 
number is reduced to six, and they arc di.scharged on a normal three-hourly schedule. 

As many as eighteen feeds in twenty-four hours arc recommended by .some authorities. 

I have tried this, but found it impossibly wearing both for baby and nurse, and without 
corresponding advantages. In the other direction, sonic workers give eight three-hourly 
feeds from the start. My difficulty is to get the weakly baby to suck long and vigorou.sly 
enough to ingest the larger feed without fatigue. When the baby cannot .suck satis- 
factorily at all and gavage is employed, eight feeds arc all that arc necessary. . H'c 
limiting factor appears to be the baby’s energy and not the capacity of its stomach. 

The method of feeding. — Most babies of over 5 lb., iinlc.ss there has been toxamiia. can 
manage breast-feeding either im mediately or after a few days. Of those between ^'/i and 
5 Ib., some can breast-feed without difficulty, while others are better hand-fed. Those 
below 4'/i lb., should be hand-fed until they are well established. 

The smallest bahic.s — between 2 lb and 3 lb. — are fed with a pipette until they can 
suck and swallow easily, when a Belcroy feeder may be tried. From 3^ lb., the babies 
may have to be pipette-fed for a time, but the majority can take from a Belcrov feeder 
quite soon. Betivecn 3'/i lb. and lb., the babies can manage a Belcroy feeder from 
the start, and the larger ones .soon do better on a bottle. 

The weakly babies who tire rapidly before they have taken a full feed arc something 
of a problem. I think that most p.xdiatricians are somewhat prejudiced against gav.agc 
except as a last resort. I certainly share the prejudice, but in skilful and careful Jiands 
there appears to be little against it. Sufficient food can be introduced rapidly and with 
little fatigue to the patient. I still feel, however, that gavage should never be permitted 
merely as a convenience to the nurse. 

Miscellniieotis . — A few miscellaneous points remain to be mentioned. I add iron at 
3 weeks if the digestion i.s stable. This is nccc.ssary to prevent the an.xniia which is 
constantly present from getting worse. It may have a clisappoiiuingly small effect in 
actually raising flic h.xmoglobin percentage. Vitamin C i.s also added at tbi.s time — 
particularly if there i.s any addition of protein to the feed.s. Viramin D i.s included as 
.soon as it^is judged that the digestion will stand it. I have not found thyroid very 
helpful I have u.sed it in n number of ca.ses where the baby has been shiggi.sli, but I 
have not found that there ha.s been any appreciable improvement in the clinical con- 
dition or in the weight chart. Vitamin K is given in the labour theatre to all premature 

^‘^(Charts were shown illustrating the progress of babies of different weights, fed accord- 
ing to the scheme outlined.) 
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Section of Epidemiology and State Medicine 

President — Sir Weldon DjiRrsiPLE-CHAiMPNEYS, Bt., D.M., P.E.C.P. 

[October 27, 1944] 


Medical Aspects of Coal-Mining 

By S. W. Fisher, B.A., M.D., Barrister-at-law, 

H.M. Chief Mines Medical Officer, Ministry of Fuel and Power 

In order to illustrate the conditions which may influence the incidence of the various 
diseases met with among underground workers in coal-mines Dr. Fisher showed a short 
film of the men and boys .at their work, a coal-cutting machine in action, moving con- 
veyors, a deputy or examiner testing for methane (CH,, “Firedamp”) and stone-dusting 
before shotfiring (in order to render the coal dust non-explosive) and various other 
processes. Dr. Fisher then read his paper, as follows: 

Mining hazards fall into two groups: accidents and industrial diseases. 


Ge.ver.m. 

Mines differ greatly; no two are quite alike; they vary in size, some employing less than 
*0, others 3,000^, and in a few cases even more. The depths range from a few' yards to 
well over 1,000 and the distances inbye to the working places may be from two to three 
or more miles, sometimes going under the sea. In a few mines the wet-bulb temperatures 
roay reach and exceed 8S‘ F., but this is exceptional. 

In 1943, 1,782 coal mines were working and produced 195 million tons of coal. The 
average number of persons employed was 701,544, of tvhom 16,312 w'ere boys under 16. 
Only 127 females are now employed compared with 2,320 in 1939. Approximately five 
times as many persons work underground as on the surface. 

Women and girls, when employed, mostly work on the screen sorting “rubbish’’ from 
the coal as it passes along the screening belts. Their employment underground has been 
prohibited in this country since 1842, but it was not until over ninety years afterwards 
that it was secured universally bv an International Convention adopted at Geneva in 
1935. ' ' 

Accidents 

The frequency of the occurrence of accidents, their severity and the importance of earlv 
treatment at the mine, are matters of great concern. The fact that some time must 
elapse between the happening of an accident underground and the patient’s being seen 
by a doctor makes a sound first-aid organization necessary, and on the whole first-aid 
work at mines reaches a high standard 

Dec. — Epid. 1 
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An interesting experiment is being made at present at a number of collieries of 
allowing specially selected anti instnicicd Jirst-aid men to administer a quarter of a grain 
of morphia to severely injured or burned men, TIic control both of the first-aid men 
and the drug is very strict and only one injection may lie given — the drug must be 
provided in ampoule-syringe form. All reports on this experiment have been highly 
encouraging. . 

flic number of accidents in the year 1943 was 713 fatal and 173,716 involving an 
absence from work for ibrcc or more (lay.s Every clTort is being made to ensure tiiat severe 
accidents receive good surgical treatment and accident rehabilitation centres have been 
opened in the various coal-fields with the object of obtaining the maximum degree of 
restoration of function. " ■ ■ 

Disi;.\.st:s 

The mining industrial diseases sciiedulcd under the Workmen’s Comjien.sation Act 
are: miners’ nystagmus, beat hand, beat knee and beat elbow, inflammation of the 
synovial lining of the wrist-joint and tendon .sheaths, dermatitis, spirochaital jaundice ami 
ankylostomiasis (there liave been no ca.ves of ankylostomiasis reported in IJritish mines 
since 1917). 

The disease pneumokoniosis is not schcdiiletl under the Act in the ordinary way, but 
power is given to the Secretary of State to make .special schemes of compensation for 
workmen employed in mines who contract the disease as a result of their employment. 

The incidence of these diseases in 1943 is .shown in the following table: 


CASHS IN WHICH CERTIFICATES OF 

Pneumo- 
koniosis Beat Beat 

(newoasesit Nystagmus hand knee 

1,322 2,000 cno r.,300 


DISABLEMENT WERE GIVEN IN 30(3.* 

Spiro- 

Beat Inflammation Derma- cn.TtpI 
elbow of wrist litis Jaundice 

l.Otl J.3S 3.20r 9 


♦Provisional figures. , j 

t This does not Jneiude death certificates for men who have previously been certified as disabled. 


Pitcuinokoiiiosis . — This is probtibly the most intercstitig mining disease from a medical 
point of view. The occurrence of silicosis lias been recognized among copl-mincrs for mail)’ 
years, but the early eases were men who bad done a fair amount of mechanical drilling m 
hard siliceous rock like that of the Pennant .series of South M'alcs or the Greys of Somerset. 
The condition found both radiologically and natbojogically resembled to a certain extent 
.silicosis as found in the Rand gold-mines. That is to say the prc.scnce of nodular fibrosis 
was distingui.sbed, which advanced to coii-solidation and in some cases cavity formation. 
The main symptom was marked dy.spna-a, and emphysema with heart failure was 
frequently thought to be the cause of death. This incidentally di/Tcred somewhat from 
the South African silicosis, where the end-result was mostly pulmonary tuberculosis. 

As time w'cnt on, however, a new type of ease was met with in the South Wales coal- 
mines. The cases reported .seemed of a more chronic . type, and the X-ray appearance 
of the lung fields showed reticulation, with or without nodulation. The reticulation was 
rather like the X-ray appearance of “arborization” found among the Rand miners at an 
early stage. 

Perhaps the most striking thing about the South Wales eases was the working liistory. 
The men who complained of brcathlcs-sncss, it was found on inquiry, had not worked 
with boring machines in rock, but were simply colliers (vorking at the coal-face, getting 
coal and .shovelling it on to conveyor bells. 


This information led to the exhaustive invc.stigations by the Medical Research Council in 
1936 the result of which showed that a large proportion of colliers, chiefly, hut not only, 
in the anthracite area, gave the X-rav picture of reticulation and that this condition can 
he disablintr. The recognition of this fact led to a widening of the compensation term 
from silicosis to pnenmokoniosi.s, and applied to all underground workers. 


Ro far there is no definite evidence that reticulation must inevitably lead to nodulation 
h.ir it would seem that it may do so, particularly if the man goes on breathing harmful 
dust and the more dust he breathes the more likely it is that reticulation will develop. 

XT move work has yet to be done on thi.s type of pneumokoniosis; the incidence is 
heavy!^ dm economic Iiurdcn great and the an.xiety among the South Wales imners acute. 
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There are plans for following up ex-miners who have left the industry' on account of 
pneumokoniosis and who are now working in other trades. Already some interesting 
facts about these men have been collected. A long-term investigation is contemplated 
whereby the physical condition of working miners will be correlated to the environmental 
conditions of their places of work. In addition to this all new entrants to the industry, 
in South Wales are to be X-rayed. 


Much attention is being directed to prevention and the results of the present methods 
are promising. 

It is hoped that research will indicate some form of treatment and general improve- 
ment of the patients; for instance, the application of the results of Canadian and American 
workers on the effects of the inhalation of aluminium dusts as a prophylactic measure 
may be tried out on selected cases. 

The Coal Mines Act, 1911, Section 78, enforces the use of water sprays or jets or other 
efficient safeguards when drilling in ganister, hard sandstone or highly siliceous rock, the 
dust from which is liable to give rise to fibroid phthisis. The amending of this Section 
is contemplated in the light of further knowledge and as more effective measures are 
perfected. At present water infusion, wet cutting, foam, mist projectors, face masks 
and exhaust dust traps and collectors are made use of at suitable places (slides shown). 

Miners’ nystagmus. — This complex disease shows itself principally by a rotatory oscilla- 
tion of the evebaUs. The oscillation affects both eyes and according to Dr. Wellwood 
Ferguson does not resemble nystagmus due to other causes, excepting perhaps 
congenital nystagmus. Miners’ nystagmus does not lend to blindness as many miners 
fear. A comparison of tlie oscillations of miners’ nystagmus and other types is rather 
Well shown in a film Ishown later) kindly lent by Dr. Wellwood Ferguson." Many dis- 
turbing phenomena accompany the oscillations such as photophobia, the “dancing” of 
objects looked at, insomnia, and in some cases extreme depression. Oscillations in a mild 
form cause little or no disability but the headaches, insomnia and depression do. There 
is much work to be done both as regards the physiology’ and pathology of the condition 
but up to the present it is agreed by most authorities that the fundamental cause of 
miners’ nystagmus is insufficient illumination at the place of work. This theory’ is borne 
out by the almost complete absence of nystagmus in mines where the illumination 
permits central vision to function. Posture, as seen in the film on coal-mining and 
various slides, may also be possible factors when lighting is poor. As much light is 
absorbed by dark surfaces, especially the coal-face itself. Regulations require, in all mines 
under the Coal Mines Act in which the total number of persons employed exceeds ten. 
that certain parts of the mine shall be effectively whitewashed (the effect of this is seen 
m the slides shown). Broadly speaking, remedial treatment of a patient consists in taking 
him out of the mine for a period and providing him with work in good light as soon as 
possible, and by allowing him ultimately to return underground in a place where there 
IS adequate illumination. 

h will be interesting to observe what effect the remodelling of the Workmen’s Com-, 
pensation Act will have on the course of the disease. 


Beat hand, heat knee, beat elbow and inflammation of the svnovial lining of the wrist- 
jo'.nt and tendon sheaths. — ^The total numbers of cases in 1943 were: Beat hand 696, knee 
0,300, elbow 1,044, wrist-joint 438. 

The diseases popularly knotvn as “beats” are compensable under the Workmen’s 
Compensation Act, 1925, and are scheduled under the following descriptions: subcutaneous 
cellulitis of the hand (beat hand); subcutaneous cellulitis or acute bursitis arising at or 
about the knee (beat knee); over the elbow’ (beat elbow); inflammation of the svnovial 
lining of the wrist-joint and tendon sheaths. 


1 , ^ J the case of the knee and elbow the trouble is caused by constant friction against a 
hard surface Infection can gain entrance through a minute scratch or through the 
sodden skin if conditions are wet, and an inflammation of the part follows. In the case 
of the hand, continual jarring by the handle of the pick, especially if it is rough, damages 
he tissue and again renders it liable to infection and inflammation. ThI wrist and 
merns" also caused by repeated small shocks and excessive tendon move- 

ents. The effect of subcutaneous cellulitis and svnovitis is of comparativelv short 
■ Dec. — Epid. 2 
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duration, namely from three to four weeks in the ease of iK'at knee and heat ellwtv and 
ratltcr longer in the case of beat hatid. 

Prcvciilioii : Beat knee may he avoided by the use of kneeling pads of various descrip- 
tions, speci.al care being taken to prevent minute coal particles ironi Iteing rubbed into 
the skin. Similar care of the elbow will also have a beneficial result. Regulations do 
not enforce the use of knee or elbow pads, hut recommendations following an inquiry 
by the Medical Research Council (Report 192-1) were brought to the notice of the industry 
(M.D. Circular No. 1-1). Attention to the handle of the nick, i.e. seeing that it is smooth, 
will also help to avoid heat hand, and in all cases c.vamination and care of minute 
abrasions when the working shift is m'cr arc of great imnortancc. Tlteir early treatment 
can easily he carried nut at mines wliere pithead baths are installed or at the surface 
ambulance rooms. Good general health is important, and medical treatment .should 
be sought at the earliest sign of inllammation. 

Infective Jaundice {Spirochattal jaundice; spirociuutosis icieroinvmorrhagica; Weil's 
disease). — ^This disease is caused by the micro-organism called Leptospira or Spirochxta 
ictcrohxniorrhagix. It has been notifiable in Scotland since 1924, but not in England 
and Wales, and has been recognized for some years in many countric.s. Compensation 
is now payable provided that the diagnosis is confirmed bv bacteriological or serological 
examination. 

As far as coal-mines in Great Britain arc concerned cases have been reported in Scot- 
land, Northumberland and Durham and a few in South Walc.s, The disease as found 
among miners docs not differ in any way from that found among other persons. 

When making investigations into the di.scasc among coal-miners I have observed that 
wherever cases Jiavc ;iriscn, the presence of rats is nearly always established and the 
working places in the mines arc wet. It has been shown that, at certain mines where men 
who have contracted the disetisc have worked, rats caught in the mines have harboured 
the Leptospira, and in one case the organism was isokiied from the jelly-like slime that- 
clung to the timber. Moreover, the workings in the mines whence cases have been 
reported arc usually shallow and nearly always communicate with the surface by a drift 
or level. This fact may be of interest inasmuch as not only ntay rats enter the mine, 
but they can easily leave it and go, lot example, to a river, farm or divclling-house. 
returning to the mine at will. Surface water (which may be contaminated) penetrates 
into shallow mines with comparative ca.se: for instance, a definite increase of water is 
sometimes noticeable at the melting of a heavy fall of snow. On the other hand, rats 
are present in many mines both shallow and wet at which, ns far as is known, no cases 
of infective j.aundice have occurred, although it is recorded that a proportion (up to 10%) 
of all rats harbour the organism. 

The di.'ignosis of the disease can be made with .some certainty by means of bacterio- 
logical or serological tests. Certain manifestations arc usually associated with it, nameh’, 
fever, with severe pain and muscular tenderness, congestion of the conjunctiva, jaundice, 
and haemorrhages under the skin from the mucous membrane. The disease may be fatal, 
or it may be so mild as to be missed owing to the absence of jaundice; in fact, blood 
specimens from a number of men working in the same part of a mine were found to be 
positive although some of the men had shown no clinical signs of the disease; the 
incubation period averages about ten days. 

The organism may enter the body through abrasions in the skin, through the alimen- 
tarv tract from contaminated food, or through the mucous membrane of the nose. One 
miner with whom I spoke attributed his attack to water which he had splashed up front 
the road in the mine into his face and mouth. 

As it is the general opinion that the disease is transmitted from rats to men. the first 
and most important preventive measure in mines is to rid them of rats. Tliis matter is 
receiving attention with the collabor.ation of the Infestation Branch of the Ministry of 
Food. 

Dermatitis . — Dermatitis attributable to working conditions is less frequent than might 
be expected in an industrv tvliich is dusty and in which the workers are brought into 
contact with so many different objects. The factors which have been pm forward as 
causes of dermatitis (a) and the preventive measures (ii) which have been suggested are 

as follows: 
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(B) 

Thorough drj’ing of feet after bathing. 
Dusting between tbes with a powder, 
e.g. mixture of zinc oxide, boric 
acid and starch; swilling out of 
' baths by an antiseptic solution, 
excluding workers affected from 
use of baths. 

Medical treatment of both pit ponies 
and persons affected. 

Possibly a “barrier” substance; care- 
ful washing in running water. 

Possibly a “barrier” substance; care- 
ful washing in running water. 

Improvement of ventilation if 
sluggish. 

Thorough washing and drying of 
hands and arms at end of each 
shift. 

Measures determined by circum- 
stances. 

As many cases become disabled through secondary infection, men with any type of 
skin lesion or abrasion are encouraged to make early use of the surface ambulance room 
at mines. A large proportion of cases must be due to non-industrial causes for it cannot 
be expeaed that miners are immune from skin diseases such as scabies, eczema, impetigo, 
and Dsoriasis. 

High Te.mi'ER.uurl in Mines 

The effect on workers of natural high temperatures in mines is largely one of economic 
importance, but it must also be .considered from the point of view of health. Much 
work has been done on high temperatures in mines, but up to the present no enforceable 
standards of wet- and dry-bulb temperatures or of ventilation have been recommended. 

The problem of fixing legal standards is difficult because several factors are inter- 
dependent. It is agreed that the dry-bulb temperature is of less imponance than the 
wet-bulb temperature, because it is the continuous cooling of the skin by evaporation 
of sweat which is of significance. 

It must be recognized that there is a fundamental difference between a man and a 
thermometer. For a given set of conditions a thermometer always gives the same result; 
but man has the power to adapt himself to environment — a phenomenon known as 
acclimatization. In hot mines this manifests itself by control of body temperature 
through increase in the amount of sweat given off, so that an acclimatized miner does 
not show the rise of body temperature which might occur in an unacclimatized man; he 
sweats sufficiently to allow his skin to remain comparatively cool by evaporation, provided 
that an adequate air current is available. 

It may be obsened that where men sweat in an amiosphere of high wet-bulb tempera- 
ture, and where sluggish ventilation minimizes the evaporation of sweat from their 
bodies^ there is a tendency for men to develop skin rashes and boUs. This is noticeable 
from 75° F. wet-bulb upwards. To render conditions in a hot mine as healthy and com- 
fortable as possible, suitable limits of wet- and diy-bulb temperatures and rate of air 
current passing over the workers should still be sought. Heavy sweating and drinking 
large amounts of water may cause muscular fatigue and even severe cramp. Most men 
who are inconvenienced in this way can improve their condition by drinking less water 
and by adding a little salt (half a teaspoonful to a pint of water) in order to restore the 
normal chloride concentration. This is being done at some mines. 

Medic.m. Service for Miners 

The medical facilities available to miners are (a) their panel doctors, (6) hospital services, 
and (c) rehabilitation centres. 

Owing to the close communities of mining areas the panel doctor is familiar with the 
work of miners and the diseases and accidents to which they are liable. In this respect 


(A) 

(a) Tinea pedis among users of pit- 
head baths. 


(b) Ringworm contracted from pit 
ponies. 

(c) Strong acid or alkali solutions 
among lamp-room attendants. 

(d) Grease and oils. 


(e) High wet-bulb temperatures 
(over 75” F.). 

if) Handling of wet cement (e.g. 
when sinking shafts). 


(g) Water rich in chlorides; on floor 
or from roof. 
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miners arc soincnliat more fortunate than a large proportion of factory ivorJters. The 
same applies to a lesser extent to the’ hospitals to which miners are sent. Generations 
of miners have been attended to by generations of doctors, most of whom have been 
underground at some time or other to attend to accidents. 

A few mines employ a full-time doctor who keeps a general eye on all health matters. 

Covering all this is the Mines’ Medical Service of the Ministry of Fuel and Power 
consisting of nine doctors in the coal -producing regions and two at headquarters. These 
doctors have had e.xpcrience among miners and by virtue of their office are able to visit 
all types of mines and, therefore, gain the broad knowledge of underground conditions 
which is so essential to their work. 

Their function is mainly advisory and consultative and directed towards the investiga- 
tion of the causes of industrial disca.se and methods for their prevention. They link up 
with the miner’s doctor, the hospital and the rehabilitation centre. They arc in no way 
interested in questions of compensation. 

Dr. G. F. Ivealmge said that he had been somewhat disappointed that no reference 
had been made to the incidence of psychosomatic disease in the coal-mining industry. 
It was undoubtedly high and the industrial unrest only too common amongst miners 
was probably largely a psj’chological phenomenon. 

It was unreasonable to think, that the mining community as a whole was funda- 
mentally less well balanced from a psychological point of view than other sections of 
the population. It was therefore a fair assumption that the frequent occurrence of 
psychosomatic disease in the miner was the result of the conditions under which he 
had to work. 

The problem of reducing the incidence of psychosomatic disease and indeed disease 
in general in colliery work could be faced in two ways. The first method was to setect • 
suitable new entrants to the industry by physical and psychological examination. The 
second and better approach was to improve the conditions under ivhich the men worked. 

Dr. Fisher had mentioned various measures to improve conditions but technical 
difficulties surrounded the introduction of some of them: flood lighting of the coal-face, 
for example, was not easy. 

Improvements in working conditions could only be in the nature of a long-term policy 
but there was one important way in which they could be improved at once and that 
was to reduce the working week from six shifts to five. The opinion was widely held 
in the coal-mining industry itself that the high rate of absenteeism amongst miners was 
the result of too long hours. 

A previous speaker had asked whether any attempt had been made to immunize 
miners against tetanus as was done in the Services. Dr. Keatinge had considered this, 
but thought that the very small number of miners who became infected hardly war- 
ranted the time and trouble involved even if the miner would agree; Dr. Keatinge 
shared Dr. Fisher’s admiration of the miner but he was by nature rather suspicious of 
new ideas. 

In those collieries for which he was responsible and in which a nursing service had 
been introduced, A.T.S. was given as soon as a^ casualty reached the first-aid room, 
but all the collieries were within twenty minutes journey of a general Iiospital where 
it was given as a routine if it had not been given earlier. 
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Clinical Section 

Pnesident— J. D. Eoixsston, M.D. 

[November 10, 1944] 

Three Cases shown by Ivor M. Robertson, F.R.C.S.Ed. 

(1) Acute Osteomyelitis Right Ilium. 

E. L. C., male, aged 10. 

History. — 13.3.44: Sudden onset of pain in right hip followed by tonsillitis. Admitted 
to hospital on 16.3.44, complaining of pain in left ankle and right ankle. T. 103°, pulse^ 
100. Diagnosed as acute rheumatic fever. Given salicylates and later sulphathiazole 
6-5 g. 

24.3.44; Transferred to another hospital. T. 103°, pulse 100. 

Diagnosis . — Sepdctemia secondary to osteomyelitis Uium. ? infection right hip- 
joint. W.B.C. 20,400. Blood culture: Staph, aureus. 

28.3.44; Bronchopneumonia developed. Sulphathiazole 33 g. given over five days. 

31.3.44: Transferred to Hill End Hospital, Critically iU, delirious. T, 104°, pulse 136, res- 
pirations 36. Right hip held flexed and abducted and intense muscle spasm. All 
movements resisted and extremely painful. Right ilium ; Considerable thickening 
over crest of ilium which was painful on pressure particularly posteriorly. Abdomen: 
Large mass of deep iliac glands palpable and tender. Blood culture: Staph, aureus. 

Penicillin— continuous intramuscular drip commenced immediately (500,000 units 
given in eleven days). 

18.4.44; Double hip spica applied for ten weeks. The temperature gradually fell 
during the next six weeks and his general condition improved correspondingly. The 
osteitis of right ilium, as shotvn by X-ray, spread to involve the whole of the ala but 
the infection never localized, no sinuses appeared and no sttrgery was required. The 
deep iliac glands and all reflex spasm disappeared. 

10.11.44: Completely recovered. Hip movements normal. X-rav appearance shows 
considerable sclerosis of right ilium. 

(2) Acute Osteomyelitis Right Tibia. 

B. \V., male, aged 5, 

History. ^Ten days before admission to hospital knocked right leg against a wall. 
Leg became painful and pain increased in severity, becoming localized below right 
knee. Six days later patient developed fever and vomited. 

10.2.44; Transferred to Hill End Hospital. Ill child. T. 101°, pulse 130. Right leg: Knee 
held in flexion and whole region of knee-joint and upper third of tibia red and 
swollen, /^ea of most acute tenderness over upper end ' of tibia. Glands palpable 
and tender in groin. 14 g. sulphathiazole in four days prior to admission. 

Operation (10.2.44). — ^Upper end of tibia explored. Large subperiosteal abscess 
evacuated. Bone drilled — wound lightly packed and plaster applied with windows. Peni- 
Lec. — Clin. 1 
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cillin: continuous intmmiisciilar tlrij) conimcnccd iniinctlintely. 4-tO,00() units given over 
period of eleven days. Culture of pu.s — Stapti. aureus — •congulnse positive. Blood culture 
sterile. 

On tenth day after initial operation wound was sterile. Secondary suture was per- 
formed and through a small rubber tube inserted in upper end 'of* wound penicillin 
was Instilled daily. A total amount of 36,000 units was used over period of eleven 
days. At the end of that time the tube was removed and the wound was soundly 
healed in twenty-six days from time of initial operation. X-ray changes were mininiai. 

10.11.44: Wound has remained healed. X-ray appearances show some sclerosi.s of 
up])cr third of tibia hut no scqtiestrum formation. 


(3) Acute Osteomyelitis Left Radius. 

R. G., female, aged 3. 

History. — Si:! days before admission fell down on left arm. X-ray negative. Six 
days later pain was much more severe and further X-ray .showed area of osteitis at 
lower end of radius. Transferred to Hill End Hos))ital. ' 

Clinica! features. — 12.5.44; On admission child looked ill in .spite of normal tempera- 
ture and pulse. Left forearm ; Brawny fluctuant swelling over whole length of radius, 
but most acutely tender over lower end. 

Operaliou . — Large subperiosteal abscess evacuated. Beriostcum found stripped over 
whole length of diaphysis which appeared to be completely surrounded by a bag of 
pu.s. Bone appeared white and dctid. Wound lightly packed and closed pl.i.stcr 
applied. Penicillin: Continuous intramu.scular drip commenced immediately. 500,000 
units given over period of eleven days. Culture of pus-profuse growth of Stnph. 
aureus — coagulasc positive. Blood culture sterile. 

' At the end of six days wound was still infected but in spite of this secondary suture 
was performed on the seventh day. A small rubltcr tube was left in upper end of 
wound and i)cnicillin instilled locally. A total amount of 6,000 units was used over a 
period of ten days. The tube was gradually withdrawn and the wound was healed 
in eighteen days. 

X-ray .showed considerable osteitis over whole length of shaft of radius with periosteal 
reaction. 

10.11.44; Wound has remained healed. X-ray appearances .show regeneration of 
radius tvith sclerosis, but no sequestrum formation. 


Two Cases .shown by P. H. Beai.es, F.R.C.S.EiI. 

(1) Osteomyelitis of Tibia. 

P. C. D., aged 16. Factory worker. 

History .— days before admi.s.sion he got a wood splinter in left arm. This 
became septic and was treated by nurse at factory as a boil. Three days before 
admission he had severe pain in left knee-joint and could only walk with difficulty. 
A day before admi.s.sion : Very hot and .shivering, rcstlc.ss and mentally confused. 

18.9.44: Admitted complaining of pain in left leg. 

Temperature 102-6°, pulse 104, rc.spirations 22. Very iH and confused boy. Skin 
flushed and dry. Tongue fdthy, gums dry and cracking. Scab on left arm. L.’ axillary 
glands palpable. 

Left knee-joint; Held in .slight flexion; movements full but slightly painful. No evidence 
of free fluid in the joint. Glands enlarged and tcndei in left groin. Blood culture ; 
Pure growth Staph, 'aureus. Traction to left knee-joint. . Sulphathiazolc 2 g., followed 
by 1 g. four-hourly. Total sulphathiazolc 16 g. over two days. 

19.9.44: Scab rai.sed from left arm, underneath was a small cavity containing pus 
which gave a profuse growth of Staph, aureus. 

20 9 44 : Still very ill. Area of .slight reddening and mdema over medial aspect 
unner shaft of left tibia. Penicillin: 100,000 units daily in 500 c.c. sterile water, given 
Iw continuous intramuscular drip in upper thigh— leg changed alternate days. No 
loLl reaction at injection sites. Total systemic penicillin 500,000 units. 

219.44: General condition improved, but complaining of con.siderabic pain in left 
tibia. 
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Operation. — 22.9.44: Drainage of subperiosteal abscess upper end left tibia. Pus 
found under considerable tension. 2 drill holes down to medulla. Wound packed 
with, gauze and immobilized in plaster of Paris splint. Bacteriology' : INIany . pus cells 
and Gram-positive cocci in small clumps. Cultures: Aerobic and anaerobic sterile, 

23.9.44: Free of pain. Temperature normal. 

, 25.9.44: Penicillin discontinued. 

4,10.44: Secondary suture of drainage rcound. Skin edges freed and sutured over a 
muldhole rubber catheter through which 3 c.c. penicillin solution (strength 1,000 units 
per c.c.) was run into the wound six-hourly for three days. Total local application 
penicillin 36,000 units over three days. ' 

23.10.44: X-ray report: Subperiosteal calcification upper third medial side tibia, 
ah oval fairly well-defined area decreased density in cortex medial side upper third tibia 
and below this another area less well defined. No sequestrum seen. 

30.10.44: Discharged from hospital. Wound practically healed. 


(2) Acute Osteomyelitis of Tibia and Femur. 


D. G. L., aged 12. Schoolboy. 

History . — ^Ten days before admission he banged his right knee cap when jumping a 
ditch. Two days later he felt ill and feverish and was put to bed; his right leg became 
very painful two to three days later and he became very ill with profuse sweating. 

21.9.44: Admitted complaining of pain in right leg. Temperature 100-6°, pulse 114, 
respirations 24. lU-looking boy, flushed and sweating. Tongue furred. Right knee 
and ankle joints swollen. Right leg osdematous and flushed. Point of exquisite ten- 
derness on medial side of upper quarter shaft of tibia. 

X-ray : ? focus of infection lower end shaft of femur. No changes in tibia. 

A diagnosis of acute osteomyelitis of tibia and ? lower end of shaft of femur was 
made and in vieiv of the clinical findings immediate operation was performed. 

Operation. — 21,9.44: {a) Drainage of lower end right femur pi in. hole drilled 
through to medulla. No pus obtained. Culture sterile, (b) Drainage upper half tibia. 
Large amount of pus %vas found under the periosteum which it had stripped over a 
wide area. A hole driOed through to medulla and a quantity of pus escaped under 
pressure. Incisions packed with gauze. Plaster of Paris splint. Culture sterile (prob- 
ably faulty technique in taking of swab in view of later bacteriology). 

Penicillin: 100,000 units daily in 500 c.c. sterile w-ater, given by continuous intra- 
muscular drip for five days, following operation. Intramuscular drin in upper thigh; 
leg changed each day. Total systemic penicillin 500,000 units. No local reaction at 
injection sites. 


22.9.44 : Free of pain. 

23.9.44 : General condition satisfactory but still pyrexial. 

26.9.44. As the temperature had not subsided packing was removed from tibia and 
some pus escaped. Wound repacked. 

27.9.44: Temperature normal. 

n Secondary suture wounds. — (tf) Incision over femur clean; closed by inter- 

11 \u) Subcutaneous pocket of pus was found extending upwards and 

the end of the tibia. This was drained by a small incision through 

j nnnd sutured over a multihole rubber catheter through which penicillin 

11 per e.c. sterile water) was run in every six hours for three days, 

lotal local application penicillin 36,000 units in three days. 

Few Gram-positive cocci in pairs and clumps, 
ve ^ ° from subcutaneous pocket upper end tibia. Many pus cells, 

degenerate Gram-positive cocci mainly in pairs. Culture — scanty growth 
ATnn " (c) Sequestrum from tibia taken from region of drainage hole in bone. 

cells, tew degenerate-looking Gram-positive cocci mainly in pairs. Culture: 
Many colonies Staph, pyogenes ~ ^ ^ t e 


23.10.44: 


shows uneven density with subperiosteal calcification upper half of 
, no sequestrum seen. Also uneven density lower fibula. 

30.10.44. Wound over femur healed. Wound of tibia practically healed; ambulant. 
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Staphylococcal Arthritis of Left Hip Treated by Large Doses of Sulphatliiazole. — 
R. Parkinson, F.R.C.S. ^ i , 

A., a boy, now aged 9 years. 

16.7.42: Admitted to hospital with a three days' histor)' of pain in the upper left 
thigh hcconiing wor.se. No known trauma or septic focus. 

On admission. — Very ill, to.xic child. Temperature 105', pulse 140, respiratory 
rate 24. The only physical sign was a tenderness of the upper half of the left thigh, 
maximal in the region of the hip-joint; he rc.scntcd any attempt at movement of the 
hip. There was no visible swelling of the area. The left lower limb was immobilized 
on a Thomas’s splint and he was given sulphathiazolc 1 g. four-hourly and remained 
on this dose for nine days. 

Blood culture taken on the day of admi.ssion grew Staph, aureus, 45 colonics per c.c. 
The white cell count was 34„500 per c.mm. with S6'5% polymorphs. 17.7.42: Staphv- 
lococc.al antilcucocidin 0-04 K (normal O-OI-O-OS). On 17.7.42 and again on 19.7.42 he 
was given 20,000 units of staphylococcal antitoxin. His general condition improved 
slowly — locally, he developed a fullnc.ss around the left hip-joint and particularly below 
the inguinal ligament with evidence of a brawny cellulitis, but there was never evidence 
of fluctuation. 

20.7.42: Blood culture showed four colonics of Staph, aureus per c.c. 23.7.42; One 
colony per c.c. Staphylococcal antilcucocidin 0-64 K. 30.7.42; Blood ' culture was 
sterile. The general condition continued to improve steadily — the local physical signs 
remained unchanged, and he was next immobilized on a Robert Tones’ double abduction 
frame. 

27.7.42: X-ray .showed no gross change in the left hip or related femoral neck, apart 
from slight irregularity at the lower margin of the latter (1st X-ray). 

30.7.42; Staphylococcal antilcucocidin 3-0 K. 

7.8.42 : Twenty-six days from the onset of the disease, changes were evident in the 
left hip-joint (2nd X-ray). Immobilization was continued by means of the abduction 
frame and after two months in hospital the boy was apyrcxial, very cheerful and 
eating well. 

9.9.42: A tliird X-ray showed the femoral head subluxatcd. On account of this 
the boy was then immobilized in a hip spica piaster following reduction of the sub- 
luxation under anmsthcsia. He remained in the plaster in bed for a further three 
months. Eight months after his illness began he was allowed up with crutches, still 
in plaster. This was removed two months later and he ivas allotved home with a 
patten to the other leg and crutches. 

19.7.43: One year after the onset of the di.sca.se, he was readmitted with a history 
of an abscess in the left groin, bursting four days previou.sly. Further immobilization 
in piaster for two months resulted in the discharge ceasing comitletely, and the groin 
wound has remained soundly healed ever since. He was finally discharged with a 
walking caliper, which he is still wearing. 

Serial X-rays show the progressive change in the left hip-joint towards a bony anky- 
losis with absorption of the femoral head. 

Three Cases by E. C. B. Butter, F.R.C.S. 

(1) Staphylococcal Septicremia. Osteomyelitis of Pelvis. Recovery. 

M. P., female, aged 9. 

5.9.42 : Admitted with three days’ fever, delirium and pain in the left hip. 

On examination. — Delirious girl, tender over iliac crest, no obvious primary focu.s. 
Blood cultures: 5.9.42: 65 colonics per c.c. of blood. Staph, aureus (Dr. V.alentine). 
7.9,42: 97 colonics. 9.9.42: Sterile. 

Treatment. — (1) Two injections of intramuscular antitoxin. (2) Sulphathiazolc. 2 g. 
four-hourly for a total dosage of 96 g. No toxic Nfects. (3) Pelvis and legs immo- 
bilized in a double abduction splint with traction. (4) Fluids plus by mouth. 

On the day before her blood became negative .she pulled out a loose tooth, cultuiie 
from the socket grew Staph, aureus. This may have been the primary focus. 

16 9.42: Drainage of an .abscess over the ilium. Staph, aureus. X-ray; Obviou.s disease 
of ilium. 
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29.9.42: X-ray showed infection had spread into the hip-joint. 

-W-iP.. 0,.e, 

(2) Staphylococcal Septicemia. Osteomyelitis of Femur. PeniciUm Therapy 
Girl, aged 9. 

1^10^44- m°K Increasing pain in right thigh, 

third right femuri'^ Blood 'cululre • ^ col^ . pulse 130. Signs of acute infection upper 

units eveiy- twenty-four hL'rs fM^fht'^days intramuscular penicillin 85,000 

sulphadiazine given' (46 |°'in Jour davsl'^'r ‘‘‘5^’^ femur. Course of 

1 11 44- All\- c • 1 and pulse normal after 26.10.44. 

i-^i.44. Ai; signs of infection gone. Splint removed. 

A-ray: No evidence of hone infection. 


finger was swollen, cedematous aL i^" T. 99°, pulse 110. Left index 

pensive pus. The dorsum of theVandlnf,h^\'^^ discharging 

The axiUarv' lymphatic glands "ith cedima 

Staph, aureus. Anaerobic Srrcnr painful. Culture of the pus: Aerobic 
Trenpuen/ -Local ^ Penicillin-sensitive. 

'';as applied everv- other dav ”Gene7al PeniciUin cream 

e\e^’ twenty-four hours for six- d-ivs Canadian penicillin were given 

jections of 20,000 units even three hour! intramusculm in- 

day At the end of her courae she fNr t P'""” ^^P^ri^ced until the last 

swelling of the hand had gone The I f J-' normal size and all the' 

had nearly separated from local newLi^nt rT n°t ^pr^d but the terminal phalanx 
streptococci remained. necrosis at the site of the bite. Culture: A few anaerobic 

of the hand is quite n'ormaf.*'”'^ leaving a clean granulating wound. The rest 

fom ‘”'S^“'S'n"^are°gcn'eriHJ generally .follows human or cat bites. . 

and ^^'=°"^ookin thf “I streptococci and fusi- 

fnflr” multiple oner^tfnn^ ^ ^ecn reported 

infection could be arrested "cre often required before the spread of the 

t have seen two cases befnre 

^putation of his arm. The’ otlfpr'^* ^ lunatic asylum, and he eventuaUv died after 
m^ into his hand. recovered after extensive incisions had been 

this patient recovered ivh'v, 

necrotic terminal phalanx at Ae TJ treatment other than removal of the 

^ ot the original bite. 

1 4' ffl“i.rsss jj a?;;,';;'"™ 

v.« ..a,® - - 

Interauricular Septal Defe-t w 

A. H.. female, aged 3^" Stokes, M.D. 

^itsioTy, — ^reoiient 

'fcLriri-.r4r.f2l. Ti. 
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Staphylococcal Arthritis of Left Hip Treated by Large Doses of Sulphathiazolc. — 
R. Paukinson, F.R.C.S. ' b r , 

A., a hoy, now aged 9 years. 

16.7,42; Adiiiitfcd to ho.spilal tvith a three day.s’ history of pain in the tipper left 
thigli becoming worse. No known trauma or septic {nciis.' 

On admission . — Very ill, to.xic diild. Tcnipcratiirc 105°, puKsc 140, respiratory 
rate 24, The only physical sign was a tenderness of the upper half of the left thigh, 
maximal in the region of the hip-joint; he resented any attempt at movcincnt of the 
hip. I hcrc was no visible swelling of the area. The left lower limb was immobilized 
on a T homas’s splint and he was given sulpbnthiazole 1 g. four-hourly and remained 
on this do.sc for nine day.s. 

^ Blood culture taken on the day of admission grew Staph, aiircns, 45 colonics jter c'.c. 
The white cell count was 34,,^00” per c.min. with 86-5% polymorphs. 17.7.42: Staphy- 
lococcal antilencocidin 0-04 K (normal O-OI-O-OS). On 17.7.42 and again on 19.7.42 lie 
was given 20,000 units of staphylococcal antitoxin. His general condition improved 
slowly — locally, he developed a fullnc.ss around the left hip-joint and particularly below 
the inguinal ligament with evidence of a brawnv ccllulitii;, but there was never evidence 
of fluctuation. 

20.7.42: Blood culture showed four colonics of Stapii, aureus per c.c. 23.7.42; One 
colony per c.c. Staphylococcal antilencocidin 0-64 K. 30.7.42: Blood 'culture was 
sterile. The general condition continued to improve steadily — the iocal physical signs 
remained unchanged, and he was next immobilized on a Robert Jones’ double ahduction 
frame. 

27.7.42: X-ray showed no gross change in the left hip or related femoral neck, apart 
from slight irregularity at the lower margin of the latter (ist X-ray). 

30.7.42 : Staphylococcal antilencocidin 3-0 K. 

7.8.42 : Twenty-six days from the onset of the disease, changes were evident in the 
left hip-joint (2nd X-ray). Immobilization was continued by means of the abduction 
frame and after two months in ho.spital the boy was npyrexial, very chcerfid and 
eating well. 

9.9.42; A tJiird X-ray showed the femoral head snbluxated. On account of this 
the boy was then immobilized in a hip .spica plaster following reduction of the .snb- 
luxation under anatsthesia. He remained in the phistcr in ted for a further three 
months. Eight months after his ilinc.ss began be was allowed up with crutches, still 
in plaster. This was removed two months later and he was allowed home with a 
patten to the other leg and crutches. 

19.7.43: One year after the onset of the di.sca.se, he was readmitted with a hi.story 
of an abscess in the left groin, bursting four days prcviou.sly. Further immobilization 
in plaster for two months resulted in the discharge ceasing completely, and the groin 
wound has remained soundly healed ever since. He wa.s finally discharged with a 
walking calijscr, which he is still wearing. 

Serial X-rays show the progressive change in the left hip-joint towards a bony anky- 
losis with absorption of the femoral head. 


Three Cases by E. C, B. Butt.eh, F.R.C.S. 

(I) Staphylococcal Septictemia. Osteomyelitis of Pelvis. Recovery. 

M. P., female, aged 9, 

5,9.42; Admitted with three days’ fever, dcliriiini and pain in the left hip. 

On examination. — Delirious girl, tender over iliac crest, no obvious jjrimary focus. 
Blood cultures: 5.9.42; 65 colonies per c.c. of blood. Staph, aureus (Dr. Valentine). 
7.9.42: 97 colonies. 9.9.42; Sterile. 

Treatment. — (I) Two injections of intraimiscuiai antitoxin. (2) Sulphathiazolc. 2 g. 
four-hourly for a total dosage of 96 g. No toxic cnects, (3) Pelvis and legs immo- 
bilized in a double abduction splint with traction. (4) Fluids plus by nioutli. 

On the day before her blood became negative she inilled out a loo.se tooth, culture 
from the socket grew Staph, aureus. This may have been die primary focu.s. 

16.9.42; Drainage of an abscess over the ilium. Staph, aureus. X-ray: Obvious disease 
of ilium. 
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[yVoneniber 7, 1944] 

Congenital Pseudarthtosis of the Tibia Treated by Twin Grafts 


By S. Alan S. Malkin, M.B., B.S., F.R.C.S.Ed. 


DifFERENCEs of Opinion exist as to whether or not congenital pseudarthrosis of the tibia 
is a clinical entity. In this paper the term is used because it is generally accepted as 
meaning a condition occurring in early childhood — it will be agreed that its treatment is . 
always a difficult problem. 

Probably the best results until recently have been obtained either by using the fibula 
as a reinforcement of the tibia or by placing a tibial graft posterior to the fraaure in such 
a way as to short-circuit and buttress it. 

In 1941 Boyd published a paper on this subject, and reported a series of cases in which 
he had used dual tibial grafts which, in order to obtain sufficient bone, had been taken 
from one of the parents of the child and had been fixed by vitalUum screws. 

In 1942 there were admitted to Harlow Wood Orihopardic Hospital two children with 
pseudarthrosis of the tibia, both of whom had been previously treated elsewhere. For 
both we decided to use twin tibial grafts. 

For some years, when fusion of the tubercular hip is needed, in certain cases, we have 
adopted Brittain’s (1942) ischiofemoral method. It will be remembered that Brittain 
devised a special technique for obtaining massive tibial grafts. TTiis consists of exposing 
the shaft of the hone, stripping the periosteum and removing a segment which includes 
the anterior crest, the medial surface, and the medial margin of the tibia. (4Ve have in 
adults not used both the anterior crest and the medial margin.) It may be said that 
taking such a large piece of bone from a normal tibia may seriously affect it, but this 
has not been our experience, although it is of course necessary to protect the bone for a 
period after the operation. We felt that if we used this type of graft we should be able 
to avoid the necessity for taking a graft from one of the parents. 


® ^ ^ 6J who, jt was stated, at the age of 3 months 

had been noticed to have a fractured tibia- for which he had had treatment at various 
hospitals. He was spitted to Harlow Wood when years old, at which time he had 
a considerable deformity of his leg, due to a pseudarthrosis. 

Although we had decided to treat the condition with twin grafts, prior to this grafting 
muS^’improvem°nT^* the bone into a- better position, without 

On March 15. 1943 the pseudarthrosis was exposed and excised, together with the 
fibrous tissue snd a tibial gra-ft. cut from the other tibia by the method alreadv 

describedv was applied as two lateral onlay grafts held in position by two vitallium 
screws, one above and one below the fracture. By this means the gSfts were firalv 

pfrfs wS apphed to boT legs. cancellous bone. Plaster of 
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cough ivith sputum throughout the yc.nr, with itxnioplyscs up to one cupful. The sputum 
wns reported gcncrnlly to I)c yellow, up to one cupful in twenty-four hours. Recently 
dyspnoea has been caused hy walking even short distances. 

On examitwtiou . — Small stature, with faint cy'anosis of lips and prominent sternum 
but no clubbing of fingers. Normal rhvthm. .Splitting of first sound throughout 
praicordium, but no murmur or thrill. Pulmonary second sound accentuated. B.P. 
140/70. Variable rlumchi throughout the chest. Poor basal air entry. Cardioscopy: 
Prominent right auricle and pulmonary artery. Slight left nuricul.ar cun’c outlined by 
barium in the cesophagus in both oblic|uc positions. Marked hilar dance. No hilar 
congestion. 



Intcrouricular septal defect with severe hrmoptyscs. (Postero-anierior position.) 

Electrocardiogram: T inverted in III and dipha.sic in CRT., R.E.A.D., T„ well up. No 
, bundle branch block. Bronchogram : No bronchiectasis demonstrated in cither lung. 

Comment. — Cases of interauricular septal defect c.\hibiting no murmurs are infre- 
quent. It is usually presumed that the defects in such eases are large: yet the degree 
of right heart stress, as judged from the radiographic and cardiographic findings docs 
not appear to be more than moderate in this instance. The hatmoptyses were more 
severe than one expected from the degree of pulmonary artery enlargement. Bron- 
chiectasis has been excluded by full bronchogr.nphy, and the hxmoptyses must be 
ascribed directly to the morbus cordis. 

Dr. Eli Davis raised the question of a.s.sociated mitral stenosis, but in reply Dr. Stokes 
was confident that this was not a ease of Peacock’s (Lutcmbacher’s) syndrome becatise 
of the absence of murmurs in normal rhythm. 

(The report of this Meeting will he concluded in tt later issue.) 
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Congenial Peeudarthrosis of the Tibia Treated by Twin Grafts 

By S. Alan S. Malkin, M.B., B.S., F.R.C.S.Ed. 

aning a condition occurring in early childhonrt ^ generally accented as 

always a difficult problem. ^ ^ ch.ldhood_it ,vill be agreed that its treatment is 

as a reinfomement of\he dbia"or bTnkdn^^'Ti!^'^?" obtained either by using the fibula 
a way as to short-circuit and bunrlsl h ^ the fraefure in such 

he had used dua’j“dS"grafe which "in' “"d.teported a series of cases in which 
from one of the parents of the cbild^and had ®“ffioient bone, had been taken 

In 1942 there were admitted r V , ' vitallium screws 

om we decided to use twin tibial grafts ^ ^ ^ previously treated elsewhere. For 

«rtain cases, we have 

has not beL n i"®" bone f™^ may be said that 

period after although it is of "^tiously affect it, but this 

to avoid the n °P?tat,on. We felt that ff we a /\ecessary to protect the bone for a 
the necessity for taking ! ' ,? IZ ^raft we should be able 

Case I.-The first of ^ ^ parents. 

hwpUa|! "He%as*°adm«trf^“^"7d^t!fe age of 3 months 

a considerable defo?m?fF ^ Harlow Wood wl^n treatment at various 

Zlanff\T declLd to treaf'th pseullr^hrosis bad 

tnuch improvemen?'’* tnade to mlnipmat^'’ thrbonTmtf "““h’ grafting 

-On March 15 "L, tnto a better position, without 

described^ warapplie’d^a^ a tibtm ^gr'aft ^cut^from^th^l o ^°®®‘her with the 
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In four montlis the bone was found to be united, and a walkinfi plaster was applied— 
* ' j later supplied with a caliper. He is now walking without any support 

and the fracture is. firmly consolidated with about il in. shortening. Fig. i shows the 
preoperntive condition, fig. 2 the condition eleven months after the grafting operation, 
and fig. d eighteen months after the grafting operation. 

CrtSE Ij.—Thc second case was a girl aged 7. When 2 years old she was said to have 
pactured her left leg. She was treated at home and later admitted to a hospital where 
two bone-grafting operations were carried out, unfortunately without success. She was 
subsequently fitted with a gaiter and caliper and continued so until she was 7 years old. 
She was then sent to the HarJow Wood Orthopaedic Hospital, and on admission w,is 
found to have 3 in. shortening of the leg, and pscudarthrosis of the tibia. 

We felt that a leg so short, even if the bone could be made to 'unite, would be a 
great handicap. At a prelimlnaTy operation, therefore, we divided the 'pseudsrthrosis 
and by gradual traction with turnbuckles, by the method of Alcorn (1938) we lengthened 
the limb and so reduced the shortening to 4 in. 

The grafting operation was performed on May 27. 1943, by my colleague Gilbert 
Parker. In this case, a graft taken from the oppo.site tibia was divided diagonally so 
forming two grafts. The broader ends of these grafts were , fixed to the proximal 
fragment of the tibia, the pointed ends to the dist.al fragment. The bone was so soft 
that screws were not used, stainless steel wire fixing the upper ends of the graft, the 
lower ends being implanted into tlic distal fragment. Between the grafts cancellous bone 
was packed. The limb was fixed in piaster and four months later the tibia was found 
to be firmly united. 

Protection was continued for some months after this. The fracture lias remained 
united and has become gradually more consolidated. There is now U in. shortening- 
some of the length originall.y gained was subsequently losli Fig. 4 shows the pre- 
operative condition, fig. 5. seventeen months after the grafting operation. 

Cotnvicnl . — Circulation of the Imicr third of the tibia is notorioii.sly poor ami it niav 
he that thi.s and the strangulation of .single grafts bv scar tissue, and the difficulty of 
adequate fi.xation account for some of the Itick of success in the jinst in treating con- 
genital pscudarthrosis of the tibia. The twin grafts firmly applied form a protective 
scaffoldinj^ for the cancellous bone packed between them and a buttress again.st^ the 
strangulation by scar tissue. 7’his may allow circulation to be developed and maintained, 
and new bone to be formed uith subsequent licaling of the fracture. 

Time will sliow wlicfiicr tin's Conihiimtion of Dritraiii’s method of cutting from the 
otiicr tibia a massive tibia! graft witli Boyd’s plan of ii.sing twin grafts between whiai 
cancellous lionc is- packed is, in fact, the .solution of rhi.s difficult prolilcm. At least it 
may be .said tliat it is a method whicli can be used in deaiing with considcralilc bone loss 
in certain of tlic long bonc.s. 
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Excision of the Proximal Row of the Carpus 

By T. T. Stamm, F.R.C.S. 

When a tvrist has become weak and painful n.s a result of .such conditions as iinunitcd 
fracture of the scaphoid or Kienbbek’s disease, the restoration of useful function presents 
a very difficult problem, but it is one of considerable import.mcc from the economic 
point of view. In many cases arthrodesis affords the best solution since it is tlic only 
method by means of wliich a strong and painlc.ss wrist can be guaranteed. In many 
trades however, such ns that of a mechanic, a fixed wrist is a considerable disability, 
-iiid some power would willingly be sacrificed for' mobility, provided that a p.ainicss grip 
could be retained. The so-called conservative procedures, however, such as the removal 
of part or the whole of one of the bones, give uncertain and, in numy instances, dis- 
appointing results. , . , 

t'i the first place the pain must be due either to stretching or to compression of 
ficciicc The object of treatment must therefore be to restore a free range of 
scnsiti ,Uroiisrhout which no structuvc.s are submitted to c.xccssivc stretching or im- 
movement, t arthroplasty is to provide a gap ivhose closure 

, wn?i“e"ax The surrounding structures and so relieve the tissues from stress. The remov.rl 
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Certain Observations on Normandy Casualties [Abridged] 


By David Trevok, M.S., F.R.C.S. 


I.i'i- mjijority of the work cncoiiiitcretl at a Port Hosjtital on the South Coast in con- 
nexion with casualties from Normantly in the few weeks immediately succeeding D-Day 
consisted of dealing with compound fractures (56%), with multiple” soft tissue wounds 
(16%) and with chest wounds (I69„); thus 88% of the 245 patients dealt with personally 
fell into these three groups. 

Resuscitation was an important part of the early treatment of the.se wounded soldiers: 
in most c.ascs resuscitation had begun on the hcachcs in Normandy or in the L.S.T.s 
while crossing the Channel; many of the wounded had received several pints of blood 
before admission to the Port Hospital and required yet further transfusion before being 
lit for operative treatment. The large amount of blood that appeared ncce.ssary and was 
accommodated comfortably by the men was astonishing, e.g. a marine with multiple 
injuries including tin abdominal injury- required 22 pints over a period of si.xtecn days 
before being fit to travel further inland. 


The cases requiring a good deal of resuscitation were tho.se suffering from traumatic 
rmputation of one or both limbs, compound fractures, gas gangrene infections and 
obviously where much blood had been lost such as in multinlc soft tissue wounds.. The 
blood was transfused at a moderate rate; few tiangers were encountered, but care was 
taken not to transfuse many pints of blood to patients suffering from blast injury effects, 
or to patients sufTering from chest wounds for fear of preeijritating pulmonary eedema 
which actually happened in one case. 

Rest was an important factor in recovery, for some of the wounded had been engaged 
in heavy fighting for several days without" any sleep, and subsequent to being wounded, 
had experienced a rather un coin form blc jottrney Jicross tlic Chatmcl lying on a bard 
stretcher in some instances for two or three days, A few hours’ sleep on a comparatively 
soft bed improved their general eo.ndition remarkably. 

Chemotherapy was carried out on the wounded unless contra-indicated; as a prophylactic 
25 to 30 g. of sulphathiazolc were given over ti period of five days; but with heavy wound 
infection the dosage was increased to a much greater quantity over a shorter period of 
time. In cases of multiple soft tissue wounds it was important to realize that 10 to IS g. 
of sulphathiazolc could easily be insufllatcd into one wound, e.g. c.xtcnsive thigh or buttock 
wound; so that during the w'iiole operation the patient would probably receive 30 to 40 g.; 
obviously tliis was to be avoided. 


Wliere there was the least likelihood of Clostridium infection anti-gas gangrene scrum 
in large doses, 100,000 to 150,000 units in three do.scs, were given in the blood drip. li> 
addition penicillin as the sodium salt in solution was given intramuscularly at three-hourly 
intervafs in doses of 15,000 units over a period of four or five days. 


Amongst the compound fractures d<;alt with tvere -)0 patients with 41 compound 
fractures of the shaft of the femur. Irrespective of the site of fracture they could be 
classified into two groups. The majority had a perforating wound, a small entry and a 
large rugged exit wound: the thigh had a certain amount of swelling but there had been 
some subcutaneous drainage and decompression of the thigh by reason of laceration and 
destruction of the tight fascial band around the tlngh by the exit wound, with the result 
that the tenderness and associated pain were not nearly so much as in the other type 
where an entry wound existed alone. In this latter group the penetrating wound had 
produced a small skin lesion, a small hole in tlie fascia which nrevented any sub- 
cutaneous drainage; furthermore it was generally found blocked by* a piece of .swollen 
muscle thereby sealing the track; consequently the interior of the thigh where there ivas 
a good deal of muscle destruction and h-xmorrh.age became an incubator— for all infected 
foreign material such as dirt, clothing, &c., earned in by the missile was retained. In 
this type of case the thigh, unless adequately and early decompressed, rapidly becomes 
tire site of an anaerobic infection. Unless this is appi eclated the small skin w'ound may' 
be adequately dealt with, but the small fasci.al wound considered of no great importance 
and adequate decompression of the thigh neglected. 


These compound fractured femurs should be rcg.yded as an extensile muscle injury 
,-,rVier”than a bone injury; the skin and fascial wounds should be mcised for an adequate 
the lone axis of the limb, the fascia being .again divided tr.ansvcrsely ,at each 
enef^of the wound; the damaged muscle and all retained foreign material should be 
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would then track upwards in the liinh in the deep tissue space causing toxicmia although 
superficially the wound seemed unchanged. 

Lastly, 3 cases of coniprcssion fracture of the hinibar .spine with associated abdominal 
symptoms and signs were admitted; they complained of altdoininal pain, while c.\amina- 
tion of the abdomen revealed board-like rigidity and tenderness siimilating an acute 
abdomen; however, their general condition was good and there was no free liuid in 
abdomen, no diminished liver diillne.ss -or tenderness />cr rectum. During the next 
twenty-four hours a certain amount of abdominal distension occtirrcd which responded 
to continuous gastric suction. &c., and from here on tlic abdominal condition gradually 
subsided and disappeared. 

Looking back through records of cases seen in the past 1 remember a woman admitted 
to hospital in a moribund condition suffering from aittlominal pain and tenderness follow- 
ing on an injury to her iiack; before anything in the nature of resuscitation could be 
performed she died. Post-mortem revealed a fractured spine with extensive retroperitoneal 
haemorrhage. A similar case was recently under the care of a colleague at tlie Port 
Ho.spital where there was an extensive retroperitoneal ha-morrhage but no intna-abdoniinal 
lesion to account for the abdominal symptoms. Therefore f venture to suggest that the 
cause of these complicating abdominal .signs and symptoms in cases of fractured lumbar 
spine is probably due to an e.xtensive retroperitoneal hamtorrhage which is found in the 
first few hours after sustaining a compre-ssion fracture of one of the lumbar vertebrx 
causing irritation of the posterior parietal peritoneum. 

I wish to thank the Director-General of the E.M..S. for permission to publish this paper. 


Some Methods of Non-SJceletal Traction 
By M. C. Wii.KiNsoN, M.B., B.S. 


Ceutain methods of non-skelctal traction may prove very c/Iectivc. Tliey have been 
used chiefly in the treatment of .skeletal tuberetdosis but may be applied succcJsfullv 
other condition!!. 

Distraction of vertebral bodies by plaster bed . — During the active progressive phase ol 
tuberculosis of the spine it is necessary to separate the diseased vertebral bodies and to 
hold them immobilized. It is possible to achieve this with precision by means of a plaster 
bed. The patient is laid on his face. Pieces of felt arc laid on the patient’s back above 
and below the kyphos, so that a Hut surface is formed. - A complete layer of felt is then 
laid over all from the base of the neck to the bend of the knees. Plaster is applied and 
moulded in as well ns possible (fig. I). . 



the nlastcr has set and been mounted on a wooden frame, the additional pieces 
f arc removed: the plaster is .smoothed and a small gutter made for the ape.x of 

t telt .arc r „lviro A felt lining is left in. The patients hack becomes moulded 

^^tl^^^shape of the bed as he lies in it. Forces acting on the kyphos effect distraction 
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DISCUSSION ON GASTRITIS 

Dr. T. Izod Bennett: The subject of gastritis is one very difficult to approach because 
the scientific physician feels that nothing is known of its retiology, its morbid anatomy is 
obscure, symptoms are often entirely absent, the prognosis is doubtful and, in fact, the 
one thing about which we can speak’ with certitude is the treatment — there is none. Very 
much the same thing could be said about diseases such as measles and “catarrhal” 
jaundice; indeed as regards the latter disease it is obvious that if bilirubin had happened 
to be a colourless substance the diagnosis of this disease could never have been made 
clinically. 

It remains a strange fact that textbooks and books on gastro-enterology have printed 
articles on gastritis for many decades of which it can be said with truth that there is no 
scientific basis whatever; even during the present war articles have appeared on dyspepsia 
as a source of invalidity in the Services in which it has been written that gastritis is a 
common cause of disability; in the course of a considerable experience during the same 
period the speaker has not once succeeded in definitely establishing a diagnosis of 
gastritis in anv member of the Services suffering from dyspepsia. At the present day 
the diagnosis of gastritis must rest principally upon gastroscopy although, for reasons to 
be given later, even gastroscopic diagnosis must be accepted with reserve. 

If we reriew the more important work on gastritis by past observers we must never 
forget that Samuel Fenwick in 1S77 discovered tliat persons suffering from pernicious 
ana;mia had a strange gastric atrophv; he made this discovery by immediate post-mortem 
examination of the gastric wall of persons dying from various diseases associated with 
cachexia. The late Professor Knud Faber pursued similar researches for many years; 
he regarded gastritis as a fairlv common condition affecting the stomach wall in a 
manner analogous to that fibrotic change which we call cirrhosis of the liver. Tire 
writer has never been able to find, a recognizable symptomatology for the condition 
described by Knud Faber. 

Tlie advent of fractional gastric analysis led to recognition of the relative frequenev 
of the condition named achylia gastrica. In 1921 the speaker called attention to the 
occasional occurrence of this condition in subjects whose health was apparentlv perfect, 
'and the work of Bennett and Ryle on normal medical students suggests that complete 
Aylia gastrica is present in 3 or 4"', of normal healthy young adults. It is regrettable 
jat the gastroscopists have not yet investigated such cases but it is certain that they occur 
d that at any rate for many vears their health may remain unimpaired. VTiy indeed 
, uld a person suffering from severe gastritis have any symptoms? VTiatevcr may be 
views concerning total gastrectomy we must all admit that it is not infrcquentlv 
irmed with success and that there is a considerable proportion of patients who, after 
'. — Med. 1 
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two strips of finely woven brown liolland. Each strip is shaped to half the circiinifcrciice 
of the stoekincr, one on each side. The other ends of the holland strips are shaped 
to pass through slots in the stirrup or foot-piece to ivhicli the weight can is attached. 
Each of the two layers of stockiiict is then rolled hack from its upper end to it.s lower, 
in the form of a cuff. 

Adhesive paste is then applied to the limb. The first layer of pa.stc is p.ainted on the 
skin. The lower layer of .stockinet is unrolled over the paste up the linih. A second 
layer of paste is applied' over this layer of stockinet. Then the second cuff of stockinet 
is unrolled up the limh. Thus finally over the skin the l.-iycrs arc, first jiastc, then 
.stockinet, then paste again, then .stockinet again (see fig. 12, Niirsiitjr Mirror, 194.^, Suppl, 
Oct. 30, vol. 78). The foiwula for the paste used is given in liiihlar's hook and is 
similar to Unna’s c.vcept that there is a higher percentage- of gelatine. The formula is: 
Zinc oxide 1 lb.; Gelatine 2 lb.; Glycerine 4 lb.; Water 3 Ih. 

The paste comes from the dispcn.sary in the form of a enke and has to be melted down. 
Thi.s method has been u.scd in certain Jio.spital.s for skin traction on amputation stumps, 

Tradion to reduce fexion deformity of the knee . — This method is especially n.sefiil in 
that it prevents hacksvard displacement of the head of the tibia, or if that is present 
already, it reduces it. A Thomas’ splint is fitted to the limb with a bend at the knee 
slightly less than tlic angle of the deformity. Body-weight traction is applied, care being 
taken to keep a tight hand behind the libial head. In this position the paticnt'.s weight 
exerts con.sidcrnhle prcssuic through the hand across the splint behind the tibia! hc.id. 
The angle of the splint is dccrca.sed each day (sec fig. 15, Nursing Mirror, 1945, Siippl. 
Oct. 30, vol. 78). 
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DISCUSSION ON GASTRITIS 

Dr. T. Izod Bennett: The subject of gastritis is one very difficult to approach because 
the scientific physician feels that nothing is known of its aetiology, its morbid anatomy is 
obscure, symptoms are often entirely absent, the prognosis is doubtful and, in fact, the 
one thing about which we can speak” with certitude is the treatment — there is none. Very 
much the same thing could be said about diseases such as measles and “catarrhal” 
jaundice; indeed as regards the latter disease it is obvious that if bilirubin had happened 
to be a colourless substance the diagnosis of this disease covdd never have been made 
clinically. 

It remains a strange fact that textbooks and books on gastro-enterology have printed 
articles on gastritis for many decades of which it can be said with truth that there is no 
scientific basis whatever; even during the present war articles have appeared on dyspepsia 
as a source of invalidity in the Services in which it has been written that gastritis is a 
common cause of disability; in the course of a considerable experience during the same 
period the speaker has not once succeeded in definitely establishing a diagnosis of 
gastritis in any member of the Services suffering from dyspepsia. At the present day 
the diagnosis of gastritis must rest principally upon gastroscopy although, for reasons to 
be given later, even gasiroscopic diagnosis must be accepted with reserve. 

If we review the mote important work on gastritis by past observers we must never 
forget that Samuel Fenwick in 1S77 discovered that persons suffering from pernicious 
anaemia had a strange gastric atrophy; he made this discovery by immediate post-mortem 
examination of the gastric wall of persons dying from various diseases associated with 
cachexia. The late Professor Knud Faber pursued similar researches for many years; 
he regarded gastritis as a fairly common condition affecting the stomach wall in a 
manner analogous to that fibrotic change which we call cirrhosis of the liver. The 
writer has never been able to find, a recognizable svmptomatologv for the condition 
described by Knud Faber. 

The advent of fractional gastric analysis led to recognition of the relative frequency 
of the condition named achylia gastrica. In 1921 the speaker called attention to the 
occasional occurrence of this condition in subjects whose health was apparently perfect, 
and the work of Bennett and Ryle on normal medical students suggests that complete 
achylia gastrica is present in 3 or 4% of normal healthy young adults. It is regrettable 
that the gastroscopists have not yet investigated such cases but it is certain that thev occur 
and that at any rate for many years their health may remain unimpaired, \^hy indeed 
should a person suff^ering from severe gastritis have any symptoms? Whatever mav be 
our views concerning total gastrectomy we must all admit that it is not infrequently 
performed with success and that there is a considerable proportion of patients who, after 
Dec. — Med. 1 
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this operation, arc syinptomlcss. It is therefore abunclanilv clear that the mere destruction 
of the gastric mucosa may not produce obvious svmptonis. 

Great care must he taken in drawing conclusions from tlic observations of the gastro- 
scopists. The late Sir Arthur Hurst, speaking at the last meeting of the Gastro-Entcro- 
logical Club, directed attention to the remarkable studies recently published by Wolf and 
Wolff in a book entitled “Human Gastric Function”. This work contains most impor- 
tant observations on a man who for forty-seven years had had a permanent gastrostomy 
following a traumatic tesophageal stricture. He was a big strong man in perfect health 
and it was not only possible to observe the gastric mucosa protruding from the wound, 
but it was very simple to pass endoscopic instruments into the stomach. The observers 
carried out an enormous number of experiments amongst tvhich some are of immense 
importance when discussing the problem of gastritis; for example, it was noted that when 
under the stimulus of food, alcohol, or certain strong emotions such as resentment, the 
secretion and movements of the stomach were immenselv increased and the mucosa 
became hypenemic, turgid, and engorged: its folds were thick, red and succulent and 
minute hmmorrhages would a|)pcar not only when the mucosa was touched by a glass 
rod, but even spontaneously; in fact all the characteristics of so-called Jiypcrtrophic 
gastritis were present. On the other hand, the introduction of air under a prc.ssnrc not 
exceeding that which is sometimes reached during gastroscopy was suflicient to flatten 
out the stom.ach lining entirely and to produce an appearance of so-called atrophic 
gastritis. 

These observations must tvarn us against the extreme danger of drawing conclusions 
from a single gastroscopic examination of any subject and it is scarcely necessary to say 
that.' if gastroscopy is to he performed at least twice, the diflicultics of this method of 
examination are more than doubled. 

The radiological diagnosis of gastritis will he discussed by Dr. Cordiner. 

Schindler and his collaborators wrote in 1937 “chronic gastritis is a very frequent anil 
often a very severe disease”. This ridiculous assertion epitomizes the literature which 
has so long misled us in our search for knoivledgc of this obscure subject. 
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Dr. F. Avery Jones: The gastroscopic diagnosis of gastritis is beset with diflicultics. 
changes in appearance simulating gastritis may be summarized as follows; 

Name 


Hie 


Appearances of gastric mucosa 
Normal 

Thicker and less even than usual 

Thinner and smoother than normal 

Redder than normal, more swollen 
and with excess of mucus 


Possible cause 


Hypertropluc mucosa (fig. 0) 

./ Simple atrophy (fig. 1) 

\ Oironic atrophic gastritis (fig. *>) 

/ Emotional cliangc 
\ Gastritis (figs. 3, 4, 5) 


? normal variation 
? trophic change 
Post-inflammatory atrophy 
Anger* sustained resentment 
Chemical or bacterial irritation 


It is important to realize that the regular ‘ pebble beach" appearance is not innanim-^" 
tory but a mere rugosity of the mucosa, ns shown by Magnus and Rodgers (I93S) and I 
have conhrmed this in eight resection spccmicns. An irregular lumpy coarse ‘‘pebble 
beach” appearance can certainly he produced by mnaininatiou and may be seen near a 
«astric ulcer (fig. 5), Again, diffuse atrophy i.s j>Dt necessarily inflammatory but can 
rp«;ult from a ti'ophic change, possibly endocrine or nutritional v. 

^ • _ t u.. /'lo'tm oiiA Matriius n937b A f,, 


and Wolff, 1943). 

Although this factor is sometimes difficult to e.xdudc, there are cases in which gastritis 
can be diagnosed with a high degree of probability, but as a diffuse process cau.sing 
symptoms it docs not seem to be common. 

(Fias 1-6 appear on the coloured plate facing.) 
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FIG. 1. — Smooth mucosa with uniform atrophy. FIG. 2. — Localized atrophy of anterior wall. Patchy 

Blood-vessels very easily seen. Probably simple atrophy appearance. Blood-vessels visible. Probably posi- 

from trophic changes. inflammatory atrophy. A gastric ulcer is also present. 



FIG. a. — An irregular lumpy coarse “pebble beach** 
'appearance. A true “ hypertrophic gastritis ** proved 
histologically. 

Dr. F. AVERY JONES ; Gastritis 


FIG. C. — Regular “ pebble beach “ appearance. .\ 
constitutional change and not infiammatoiy in origin. 


[Artist: D. i\/. Barbe 
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this operation, are syniptomless. It is therefore altimdantly clear that the mere destniction 
of the gastric mucosa may not produce uhvioiis symptoiris. 

Great care imist Ite taken in drawing conclusions from the observations of the gastro- 
scopists.^ The late Sir Artlnir Hurst, speaking at the last meeting of the Gastro-Entcro- 
logical Clul), directed attention to the remarkable studies recently published by Wolf and 
Wolff in a book entitled “Human Gastric I'unction”. This work contains most impor- 
tant observations on a man tvho for forty-seven years had had a permanent gastrostomy 
following a traumatic (esophageal stricture. lie was a big strong man in perfect bcaltli 
and it was not only possible to oliscrve the gastric mucosa protruding from the wound, 
but it was very simple to pass endoscopic instruments into the stomach. The observers 
carried out an enormous number of experiments amongst which some arc of immense 
importance when discussing the problem of gas'tritis; for c.vamplc, it was noted that when 
under the stimulus of footl, alcohol, or certain strong emotions such as resentment, the 
secretion and movements of the stomach were immensely increased and the mucosa 
became hypcnemic, turgid, and engorged: its folds were thick, red and succulem and 
minute h.Tmorrbagcs would appear not only when the mucosa was touched by a glass 
rod, but even spontaneously; in fact all the characteristics of so-called hypertrophic 
gastritis were present. On the other hand, the introduction of air under a prc.ssure not 
exceeding that which is sometimes re.achcd during gastro.scopy was sufliciem to flatten 
out the stomach lining entirely and to produce an appearance of so-called atrophic 
gastritis. 

These observations must warn us against the extreme danger of drawing conclusions 
from a single gastroscopic examination of any subject and it is scarcely ncce.ssary to say 
that,' if gastroscopy is to be performed at least twice, the diflicultics of this method of 
cxdm'mntion arc niorc than doubled. 

The radiological diagnosis of gastritis will be discussed by Dr. Cordiner. 

Schindler and his colhiborators wrote in 1937 “chronic gastritis is a very frequent and 
often a very severe disease”. This ridiculous a.s.sertion epitomizes the literature which 
has so long misled us in our search for knowledge of this obscure subject. 
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Dr. F. Avery Jones: The gastro.scopic diagnosis of gastritis is beset with difliculties. 
changes in appearance simulating gastritis m.ay be summarized as foil 

Nome 


Tlic 


Appcafanccs of gastric mucosa 
Normal 

Thicker and less even than usual 

Thinner and smoother than normal 

Redder than normal, more swollen 
and with excess of mucus 


Hypertrophic mucosa (fig. 0) 

./Simple atrophy (fig. O. ? trophic change 

\ Chronic atrophic gastrins (fig. o) Post-inflammatory atrophy 

•f '4 S) sustained resentment 

\ Gastritis (figs. Chemical or bacterial irritation 


Possible cause 

5* normal variation 
? trophic change 


It is important to realize that the regular “pebble beach" appearance is not inflamma- 
tory but a mere rugosity of the mucosa, .ns sliown by M.ignus and Rodgers (1938) and 1 
have confirmed this in eight resection .specimens. An irregular lumpy coarse “pebble 
beach” appearance can certainly he prodneed by iniiammmion and mav be seen near a 
gastric ulcer (fig. 5). Again, diffuse atrophy is not neccs.sarily inflnmmatorv but can 
result from a trophic change, possibly endocrine nutritional in origin. Thi's has been 
iccognized by Hiltenbrand (1930) and Magnus (193/). A fnrthtr pitfall in diagnosis 
is the mucosal change which can occur wnth emotional upset, particiilarlv sustained 
resentment, when the mucosa becomes turgid, hypci-annic, witli excess of mucus OVolf 
and Wolff, 1943). 

Althouch this factor is sometimes difficult to exclude, there arc cases i 
ran be diagnosed witlt a high degree of probability, but as a diffuse 
symptoms it does not seem to be common. 

(Figs. 1—6 appe-""' coioured plate facing.) 


cases in whicK j^astritis 
diffuse process causing 
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Much difficulty has arisen from the classification of gastritis. 
Schindler's scheme has become the basis of an immense literature. 


SCHINDLER’S CLASSIFIC-^TIOK OF GASTRITIS. 

I Simple exogenous 
. . . Corrosive 

Acute gastritis ' Acute infective and toxic 
‘ Phlegmonous 


Chronic gastritis 


• Superficial 
/ Atrophic 
j Hypertrophic 

\ Gastritis of the post-operative stomach 


This scheme is open to criticism because it is a mixture of Ktiology and morbid 
anatomy, and because it gives the conception of different types of chronic gastritis. My 
experience suggests that superficial, hypertrophic and atrophic changes can be stages 
and phases of a single disease process — a non-specific gastritis. The following classifica- 
tion is offered ; ' 


Unkno^vn cause — ^Non-specific gastritis. 

I Bad eating habits 

f Mechanical -i Post-operative dj-spepsia 
' (pyloric stenosis, &c, 

I Exogenous gastritis • i Alcohol 

, Chemical • Aspirin 

KnoNvn cause ' \ 1 Corrosives, &c. 

I , Infective / Salmonella 

V Endogenous gastritis - \ Diphtheria, &c. 

iToxrmic — Urimia, &c. 


It is important to give a full description of the gastroscopic changes and this outline 
is suggested: 


Degree 

Activity 

Position 

Thickness of mucosa ... 
Associated changes 


Slight (r superficial) 

Severe 

Acute (active) 

Chronic (quiescent) 

Anuum i 

Body Localized or generalized 
Fundus ► 

Normal 

H>*pertrophic 

Atrophic 

Atrophic and hvpertrophic 

Hj-penemia, oedema, exudate, hamorrhage, erosion, ulcer, poI>posis 


.Non-Specific gastritis does not seem to be a common condition. Among ^37 admissions 
for hrematemesis and melKna, of whom over halt had been gastroscoped usually in the 
first week, only 7 have been thought to have an active gastritis to account for their 
bleeding. Attending the Dietetic Department last year at the Central Middlesex County 
Hospital there were 553 new patients with peptic ulcer, and 158 patients with X-ray 
negative dyspepsia — about a quarter had been gastroscoped and gastritis diagnosed 10 
times as a cause of symptoms. The following are illustrative cases. 


F-. aged 39 (L. 7032). 

Six months’ left epigastric pain five minutes p.c. (after food). Barium meal N.A.D. 
rractionai test meal; Achlorhydria even after histamine. Gastroscopy showed some 
negree of atrophic changes in' the body of the stomach and an intense infiammatory 
reaction with hyperasmia and excess of mucus (fig. 4). She returned six months later 
with two weeks’ pain, and then a hrematemesis. Gastroscopy again showed gastritis 
near the angulus and there was a small subacute ulcer with a red rim. 


M., aged 23 (L, 8799). 

persistent gnawing epigastric pain immediately p.c. Little alcohol and 
s^mokmg. B^ium meal N.A.D. Cholecystogram N.A.D. F.T.M. achlorhydria even after 
Gastroscopy showed extensive atrophy of the mucosa of body of stomach 
intense inflammatory reaction, most marked on lesser curvature and posterior 
wall with much patchy hyperaemia and excess of mucus (fig. 3). 


F., aged 47 (L. 1412). 


a?^ nf ago and slight attacks occasionally since. Six months 

afeoho? and 10 c/larptiS hours n.c. Worse recently. Appetite good. Little 

risine ^to 25 unhs affi ^nrium meal N.A.D. F.T.M. prehistamine achlorhydria. 

Fnflammatorv reaction negative. Gastroscopy showed an acute 

wall and^ gfeate? curvam?L antrum, particularly the anterior 

mucus, but no definite ulceration was swollen hypermmic and \yith excess of 

uit-eraiion. Six months later the oatient was wpH 
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Much difficulty has arisen from the classification of gastritis. 
Schindler's scheme has become the basis of an immense literature. 


SCHINDLER’S CLASSIFICATION OF GASTRITIS. 


Acuic gastrins 


j Simple exogenous 
Corrosive 

' Acute infective and toxic 
' Phlegmonous 


Chronic gastritis 


. Superficial 
J Atrophic 
( Hj*penrophic 

V Gastritis of the post-operative stomach 


This scheme is open to criticism because it is a mixture of Ktiology and morbid 
anatomy, and because it gives the conception of different types of chronic gastritis. My 
experience suggests that superficial, hypertrophic and atrophic changes can be stages 
nnd phases of a single disease process — a non-specific gastritis. The followiirg classifica- 
tion is offered ; ' 


Unknowm cause — Non-specific gastritis. 

I Bad eating habits 

I Mechanical Post-operative d>-spepsia 
* lP>loric stenosis, &c. 

I Exogenous gastritis . t Alcohol 

Chemical j Aspirin 

Knossm cause ^ ( • Corrosives, &c. 

I . Infective / Salmonella 

\ Endogenous gastritis ’ \ Diphtheria, 

I Tostmic — Uremia, &c. 


. It is important to give a full description of the gastroscopic changes and this outline 
IS suggested: 


Degree 

Activity... 

Position... 


Thickness of mucosa ... 


Associated changes 


Slight 0 superficial) 

Severe 

Acute (active) 

Chronic (quiescent) 

Antrum i 

Body Localized or generalized 
Fundus * 

Normal 

HiTertrophic 

Atrophic 

AtropWe and hypertrophic 

H>’perxmia, cedema, exudate, hemorrhage, erosion, ulcer, polj-posis 


.Non-specific gastritis does not seem to be a common condition. Among 337 admissions 
for haematemesis and metena, of whom over halt had been gastroscoped usually in the 
first week, only 7 have been thought to have an active gastritis to account for their 
Weeding. Attending the Dietetic Department last year at the Central Middlesex County 
viospital there were 553 new patients with peptic ulcer, and 158 patients with X-ray 
negative dyspepsia— about a quarter had been gastroscoped and gastritis diagnosed 10 
limes as a cause of symptoms. The following are illustrative cases. 


T., aged 39 (L. 7032). 

P months’ left epigastric pain five minutes p.c. (after food). Barium meal N.A.D. 
ip^iiiinnal test meal; Achlorhydria even after histamine. Gastroscopy show/ed some 
of atrophic changes in the body of the stomach and an intense inflammatory 
, with hypersemia and excess of mucus (fig. 4). She returned six months later 

_“n two weeks’ pain, and then a hrematemesis. Gastroscopy again showed gastritis 
war the angulus and there was a small subacute ulcer with a red rim. 


M., aged 23 (L, 8799). 

ye^ persistent gnawing epigastric pain immediately p.c. Little alcohol and 
meal N.A.D. Cholecystogram N.A.D. F.T.M. achlorhydria even after 
. Gastroscopy showed extensive atrophy of the mucosa of body of stomach 
wall mnamtnatory reaction, most marked on lesser curvature and posterior 

wail with much patchy hyperemia and excess of mucus (fig. 3). 

F.. aged 47 (L. 1412). 

ago° onsm ' of’ e'piEastrS^ years ago and slight attacks occasionally since. Six months 
afeohofind 10 ?ilareue,®nl'!^ P-C- Worse recently. Appetite good. Little 

rising ^ to 25’unils after meal N.A.D. F.T.M. prehistamine achlorhvdria. 

inflammatory reaction inainlv^?ffS®;- negative. Gastroscopy showed an acute 

wall and greater curvature ^ pyloric antrum, particularly the anterior 

mucus, but no definite ulcpr-,*:?^ mucosa was swoUen. hyper$mic and with excess of 
aeration. Six months later the patient wajs well. 
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Mach ciifTicuIty has arisen from the classification of gastritis. 
Schindler's scheme has become the basis of an immense literature. 


SCHIKDLER’S CLASSIFICATION’ OF GASTRITIS. 

I Simple exogenous 

Acute gastritis ’ Acute infective and toxic 

’ Piiicgmonous 

• Superficial 

Chronic Ecstritis 

» Gastritis of the post-operaiivc stomach 

This scheme is open to criticism because it is a mixture of attiology and morbid 
anatomy, and because it gives the conception of different types of chronic gastritis. My 
experience suggests that superficial, hypertrophic and atrophic changes can be stages 
and phases of a sinslc disease process — a non-specific eastritis. The following; classifica- 
tion is offered : ' 


UnknouTi cause — Xon«specific gastritis. 


Known cause 


{ Exogenous gastritis 


\ Endogenous gastritis 


j Bad eating habits 

i Mechanical ■< Post-operative dj-spepsia 

t Pyloric stenosis, &c. 

I Alcohol 
Chemical • Aspirin 

( 1 Corrosives, &c. 

, Infective / Salmonella 

\ Diphtheria, 

• Toxtmic — Ura.mja, &c. 


It is important to give a full description of the gastroscopic changes and this outline 


Degree 

Activity 

Position 

‘Thickness of mucosa 
Associated changes 


Slight O superficial) 

Severe 

Acute (active) 

Chronic (quiescent) 

Anuum i 

Body Localized or generalized 
Fundus * 

Xormai 

Hj-pertrophic 

Atrophic 

Atrophic and hypertrophic 

H>*pcr 2 Emia, oedema, exudate, hemorrhage, erosion, ulcer, polj’posis 


for h-p gnstniis does not seem to be a common condition. Among 337 admissions 

first ^^elEcna, of whom over naif had been gastroscoped usually in the 

thought to have an active gastritis to account for their 
u dietetic Department last vear at the Central Middlesex Counrv 

ne?-Pr . ^ «ith peptic ulcer, and 15S patients with X-ray 

timec ^ quarter had been gastroscoped and e<astntis diagnosed 10 

times as a cause of symptoms. The following are illustrative cases: 

F-, aged 39 (L. 7032). 

Frac^tio™af*test*^meah'®AcWor?vrt?i minutes i^c. (after food). Barium meal iSr.A.D. 
degree of afrophic changes in Tw histamine. Gastroscopy showed some 

reaction with h}-per3smia and o-iUf the stomach and an intense 


fiyveraemia’and'c-i"^ ooay oi tne stomach and an intense inflammatory 
with two weeks’ pain, and mucus (fig. 4). She returned six months later 

near the angulus and there was o n nffimatemesis. Gastroscopy again showed gastritis 

"ds a small subacute ulcer with a red rim 


M., aged 23 (L. 8799). 

One year persistent gnawint. . • • . 

smoking. Barium meal N,A D ^ owi?? 4 pajn immediately p.c. Little alcohol and 
histamine. Gastroscopy showed N.A.D, F.T.M. achlorhydria even after 

with an intense inflammatory ® atrophy of the mucosa of body of stomach 

wall with much patchy hypefmmfa 4nd - 


F.. aged 47 (L. 1412). 

Bout of indigestion twenty ypa-r. 

,an nr\eo* r»f 


marked on lesser curvature and posterior 
and excess of mucus (fig. 3). 


^ .. .. . -‘-A bistamTne prehistamine achlorhydria, 

inflammatory reaction mainly affpriin ' *5* Gastroscopy showed an acute 

wall and greater curvature. ThA ^\\ ^ P3“ioric antrum, particularly the anterinr 
mucus, but no definite ulceration sS* monfh, wiS e.4ess of 

01?. momns later the patient was welL 
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M., ased 48 (K. 8738). 

Admitted with hmmateinesis. SliRlit cpisastn'c pain next day only. Three recurrent 
bleedings. Transfusion totalled 5,940 c.c. Gastroscopy on fifth day after bleeding had 
ceased showed a fine mammillatcd mucosa with intense patchy hypermniia .and oedema 
afTecling the whole of the mucosa. No ulcer seen. F.T.M. showed acid curve reaching 
25 unit.s. Barium meal showed a' fine irregularity of the mucosal pattern. Alcohol 
seldom taken. 20 cigarettes daily, 

M.. aged 40 (L. 9119). 

Twenty years' history of remittent dyspepsia. Right epigastric pain half an hour p.c. 
Admitted with hajmatemesis. Gastroscopy showed atrophic changes on the anterior 
wall and hypertrophic changes (fig, 5) ori the posterior wall and a small red-rimmed 
erosion near the angulus. On a subsequent admission there was an intense supcrdcial 
gastritis present as well as a subacute gastric ulcer. Partial gastrectomy was performed 
and a high degree of chronic gastritis was found histologically. Barium meal was normal. 
F.T.M. showed a prehistamine achlorhydria. No smoking or alcohol. 

An important discrepancy between g.a.stroscopic and histological findings is the frequent 
presence of a pyloric gastritis in resection specimens, but this is seldom di.agnoscd with 
the gastroscopc (M.agnus and Rodgers. 1938). 

The final proof in the diagnosis of gastritis must be histological, and it is true to say 
that the correlation between gastroscopy and histology is not yet fully achieved. The 
limits of normality arc not yet clearly defined either gastroscopically or histologically for 
it is extremely dilficult to acquire normal stom.achs iixetl with formalin very soon after 
death and it is also diflicult to ohtain large numhers of normal subjects for gastroscopy. 
The whole edifice of gastritis is top-heavy and needs a broader foundation of careful 
dcscrijition of the stomach in the adult who has been free from dyspepsia. It is possible 
that the pyloric gastritis found in rc.section specimens is actually a histological change 
associated with adult life for Magnus (1937) olxs-crvcd it in 13 po.st-mortcm .specimens in 
miscellaneous medical conditions and without gastric ulcer or neoplasm. 
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Dr. G. R. Mather Cordiner: The radiological investigation for gastritis is based upon 
the study of the muco.sal relief pattern, obtained *by coating the mucous membrane of 
the stomach with a thin layer of contrast medium. By this means, variations in the 
pattern and consistency of the mucosal folds can be investigated and demonstrated. 


The normal muco.sal folds of the stomach have certain important characteristics which 
can be shown radiologically. The folds are of uniform thickness, they are soft and 
flexible and can be displaced and deformed by pressure. With graduallv increasing 
pressure, the folds become flattened w’ith a corresponding narrowing of the vallc 5 ’s between 
the folds. If sufTicient prc.ssurc is applied, the folds can he completely smoothed out hut 
they reappear when the pre.ssure is released. 


The radiographic ch.'mgcs which are seen in gastritis 
headings : 


nay be considered under four 


(I) The secrelory coiitlilioii of the mucosal surface. Under normal conditions the con- 
trast medium flows over and adheres to the mucosal surface of the stomach in a uniform 
manner. In gastritis, there is an alteration in the shpperincss or stickinc.ss of the mucosal 
surface. This appears to be due to the char.actcr of the inflammatory exudate, probably 
s fibrin content. T’hc more recent forms of gastritis have a slippery secretion and the 
uico.sa loses its adhesive property for the opaque medium, f,, the more chronic lesions, 

;rty of the mucous membrane is increased. One gets the impression 

airfaccs are sticking together and that they are slowly separated from 

each other by the opaque medium as it flows slowly^ovcr the mucous membrane. Tlie 


its 

muco.sa loses its aancsive propcriy 101 me .............. cfironic Icsii 

the adhesive property of the mucous membrane is increased. One gets the impress 
that the mucosal surfaces are sticking together and tliat they are slowly separated from 
each other bv the opaque medium as it flows siowiy over the mucous membrane. Tlie 
contrast medium sticks more firmly than usual to the muco.sal surface and frequently 
has a fine granular appearance. 

Varialioin in the mucous membrane otdop/oshc.— The modern conception of the 
ga.stdc mucosa is that it is a pihstic organ with ns own autonomic motihty mechanism— 
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the autoplastic. The mucosal folds are not anatomically ptcformcd structures but are 
produced in response to the needs of digestion. The factors which control the autoplastic 
are the condition of the submucosa, particularly its fluid content, and the contraction or 
the muscularis mucosa:. 

A mild degree of gastritis stimulates the mucous membrane autoplastic so that an un- 
, stable and rapidly changing mucous membrane relief is obtained. This is special^' 
noticeable in the pyloric region. As the inflammhtory changes become more pronounced, 
the mucous membrane autoplastic is depressed and where the inflammatory lesion is 
severe, the autoplastic is paralysed. The mucous membrane no longer appears to be 
capable of independent movement. 

(3) Changes in the consistency of the mucosal folds . — Important characteristics of normal 
mucosal folds are their softness, mobility, flexibility and their deformation and obliteration 
by pressure. Pathologically altered folds show a loss of flexibility, a decrease of mov^ 
ment on palpation and they are less easily deformed and smoothed out by pressure Md 
b)' stretching. The stiffening is comparable to that which takes place in a garment nfter 
it has heen starched. This rigidity of the folds is the most important feature in gasttitis 
and unless stiffening is present, a radiological diagnosis of gastritis is seldom justified. 
When a pathologically, altered relief is deformed or obliterated by pressure, the same 
fold configuration does not appear when the pressure is released. 

(4) Changes in the mucosal pattern . — ^In a large proportion of cases, the basic pattern 
of the mucosal relief is not altered in gastritis. The folds are broadened and swollen and 
there is a corresponding broadening of the valleys between the folds. Unless the swollen 
folds show also rigidity, they must not be interpreted as indicating the presence m 
gastritis. Large folds do not signify hypertrophy, a term which is only rarely justineu 
radiologically in describing gastritis. ^ The size of the folds is not an index of the condition 
of the mucosa but is a reflection of the state of the submucosa and of the muscularis 
mucoss. The continuity of the pathologically altered folds is usually disturbed and the 
folds are invariably diminished in number and they do not have a uniform calibre. A 
rare finding is the presence of small polypoid elevations of the mucosa, giving rise to the 

corn-cob” relief. These small rounded elevations, represent a true hyperplasia of the 
mucosa. 

A radiological diagnosis of gastritis is possible when the mucosal relief is abnoim^ 
and is accompanied by rigidity of the folds. A diagnosis of hypertrophic gastrius is 
only possible in the presence of a polypoid hyperplasia of the mucosa. There are no 
characteristic findings which enable the radiologist to diagnose atrophic gastritis. 


^Ur, p . Thompson Hancock : Of the various types of gastritis that are described 
clinically, histologically and gastroscopicallv only two) apart from the acute forms, have a 
^^“gnizable syndrome, namely, alcoholic "gastritis and chronic diffuse atrophic gastritis. 
Alcoholic gastritis has long been recognized and is familiar, though of necessity it is now 
on the wane. Chronic atrophic gastritis can, I believe, often be recognized. The pauent 
IS usually in the third or fourth decade and complains of fatigue, listlessness, anorexia 
and loss of weight. Abdominal pain is not usually severe, dull epigastric discomfort, 
especially after meals, being the usual complaint, but sometimes a day or two of quite 
sharp epigastric pain may occur — this coincides with the gastroscopic recognition of an 
acute ^erosion. The abdominal discomfort is not alleriated by alkalis. hfausea and 
xonuung are exceptional. On examination there may be some amemia, but there is little 
or no epigastric tenderness. If with this clinical picture there is no radiological evidence 
or ^stric abnormality, and no free acid is found in a fractional test meal, a diagnosis 
01 chronic atrophic gastritis is justifiable. Some gastro-enterologists, however, have written 
f^i*! ^ocounts of the syndromes associated with other forms of gastritis, a particularly 
mil account of several of these is given by Schindler in his book on gastroscopy, but I 
nave not mj^self been able to confirm these clinical pictures. This is unfortunate as the 
types that I have just mentioned form but a small part of the cases of gastritis, 
t-hronic catarrhal gastritis is the commonest form, but this, in ray opinion, has no 
recognizable syndrome and probably is often' symptomless. 

The radiological diagnosis of gastritis.— Dr. Mather Cordiner has described the mucosal 
relief technique as applied to gastritis. In mv experience, however, radiology has not 
nelped in the diagnosis of gastritis and has often in fact been definitely misleading. I 
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M., ased 48 (K. 8738). 

Admitted with hcomalcmcsi.s. SliRht cpiRastric pain next day only. Three recurrent 
DleedinRs. Transfusion totalled 5,940 c.c. Gastroscopy on fifth da.v after bleeding had 
ceased showed a fine mammillalcd mucosa with intense patchy hyperaemia and oedema 
afiectinR the whole of the mucosa. No ulcer seen. F.T.M. showed acid curve reaching 
25 units. Barium meal showed m fine irroRularitv of the mucosal pattern. Alcohol 
seldom taken. 20 ciRarcltcs daily. 

M., aged 4C (U 9119). 

Twenty years’ history of remittent dyspepsia. Right epigastric pain half an hour p.c. 
Admitted with haematemesis. Gastroscopy showed atrophic changes on the anterior 
wall and hypertrophic changes (fig. .5) ori the posterior wall and a small red-rinuned 
crosiorr near the anRuIus. On a subsequent admission there was an intense superficial 
gastritis present as well as a subacute gastric ulcer. Partial gastrectomy was performed 
and a high degree of chronic gastritis was found histologically. Barium meal was normal. 
F.T.M. showed a prchistaminc achlorhydria. No smoking or alcohol. 

An important discrepancy between gasiroscopic and histological findings i.s the frequent 
presence of a pyloric gastritis in resection specimens, hut this is seldom diagnosed "itli 
tlic gastroscopc (Magnus and Kodgcr.s 1938). 

The final proof in the diagnosis of gastritis must he histological, and it is true to .say 
that the correlation between gastro.scopy and hi.siologv is not yet fully achieved. The 
limits of normality are not y'ct clearly defined either gastroscopically or liistologically for 
it is e.vtremcly dilficuli to actpiire normal stoniaclis iixctl with formalin very soon after 
death and it is al.so difficult to olitain large niimber.s of normal subjects for gastroscopy. 
T he whole edifice of gastritis is top-heavy and needs a broader foundation of careful 
docription of the stomach in (he tidtilt w-lio has been free from dyspepsia, ft is possible 
that the pyloric gastritis found in resection spccimeii.s is aciiially n histological change 
associated with adult life for iMagiuis (19.37) oii.scnctl it in 1.3 po.st-mortcm .specimens in 
mi.scellaneous medical conditions and without gastric ulcer or ncopla.sm. 
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Dr. G. R. Mather Cordiner: The radiological investigation for gastritis i.s based upon 
the study of the mucosa! relief pattern, obtained 'by coating the mucous membrane of 
the stomach with a thin layer of rontra.st medium. By thi.s means, variations in tht- 
pattern and consistency of the mucosal folds can he im'cstigatcd and demonstrated. 

The normal niuco.sal folds of the .stomach have certain important characteristics which 
can he shown radiologically. The fold.s are of uniform thickness, they arc soft and 
flexible and can he displaced and deformed by pressure. With gradually increasing 
pressure, the folds become flattened with a corre.sponding narrowing of the valleys between 
the fo!d.s. If sufficient pressure is applied, the folds can be completely .smoothed out but 
they reappear when the pressure is released. 

The radiographic changes wliicli arc teen in gastritis may be considered under four 
headings: 

(I) T/ie secretory condition of the mucosal surface . — Under normal conditions the con- 
trast medium flows over and adheres to the mucosal surface of the stomach in a uniform 
manner. In gastritis, there is an alteration in the .slippcrincss or stickiness of the mucosal 
surface. Thi.s appears to be due to the character of the inflammatory exudate, probably 
its fibrin content. The more recent forms of gastritis have a slippery secretion and the 
mucosa loses its adhesive property for the opaque medium. In the more chronic lesions, 
the adhesive property of the mucous membrane is increased. One gets the impression 
that the muco.sal surfaces are sticking together and that they arc slowly separated from 
each other bv the opaque medium as it flows slowly over the mucous membrane. The 
contrast medium sticks more firmly than usual to the mucosal surface and frequently 
has a fine granular appearance. 

n\ Variations in the mneohs membrane aulaf>lastic.~The modern conception of the 
gastric ntuco.sa is that it is a plhstic organ with its own autonomic moiility mechanism— 
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changes are physiological rather than pathological, influenced bv an extra-uterine 
mechanism and not related at all to local inflanimation. Again, if one could obtain 
only a distant and fleeting glimpse of the skin, it might be diflicult to sav whether the 
subject was blushing or suffering from a dermatitis. 

Our understanding of gastritis will he advanced perceptibly when it becomes possible 
safely to perform biopsy upon the gastric mucosa and to obtain a specimen of sufficient 
quality to allow histology of the living mucosa. The biopsv attachment to the flexible 
gastroscope introduced by Kenamore docs not .so far fulfil these conditions. 

Meanwhile certain conclusions can be drawn from a combination of gastroscopic and 
secretory studies. If maximal secretion of anv given stomach is to be obtained, both 
p ases, chemical and nervous, of normal secretion, require stimulation. Histamine, acting 
irectly on the mucosa, is the most powerful stimulant of the chemical phase, while 
mtraienous insulin, leading to hypoglycxmia, which in turn stimulates the vagus nucleus 
m tie medulla, induces a strong flow of nervous juice. Thus, a summation of chemical 
i*" secretion can be obtained and measured, while the mucosa can be inspected 

" the ga.stroscopc at the height of secretion. In the normal, the mucosa becomes 
-Vperxmic and exudes a clear fluid which trickles downwards in rivulets between the folds 
o torm a pool on the greater curve (the p.atient lying on his left side). The secretion 
ft) 3-5 c.c. per minute and free HCl concentration 100 to 120 c.c. In 
-u jects showing the gastroscopic appearances labelled hvpertrophic gastritis, the highest 
concentration of free HCI (160 to 200 c.c.) and highest rate of secretion (6 to 6-5 c.c. 
.per mtnute) is seen. . ' ^ 

"t)t usual to associate inflammation with enhanced function and I would 
■ uDmit that these observations suggest that some cases at least of so-called hypertrophic 
gastritis are in reality merely a physiological mucosal hyperactivity. In subjects showing 
p ^''^^'■°5Copic appearances labelled atrophic gastritis there is pallor of the mucosa with 
great diminution of secretory function (complete achlorhydria: secretion rate less than 
] minute). This combination, although perhaps compatible with a very' chronic 

^'^'''"^.Wflammatorv process, is I think more suggestive of a degenerative process and 
riainjy m some cases' a degree of regeneration with some return of function can occur 
after some months. I would therefore suggest that the lime has come to 
^oandon the term chronic gastritis and to use instead purely descriptive terms, e.g. mucosal 
.pertrophy, mucosal atrophy, or mucosal hypenemia. 


Tidy: The experienced gastroscopists who have spoken to-day agree as to 
' ^ ffiP'diiy with which appcarance.s of the gastric mucous membrane can change. This 
■’S an advance on earlier views which held tliat variations from what was considered 
"ere permanent. Tlie work of Wolf and Wolff referred to by Dr. Izod Bennett 
ords proof of the rapiditv with which the gastric mucous membrane can change as 
e result of comparatively slight physical and nervous stimuli. It is in agreement with 
ese rapid changes that it is difficult to correlate the appearance of the gastric mucous 
cmhrane with the symptoms. Gastroscopv caused some difficulty in the early days of 
"'‘■'5 3 flood of dyspeptic complaints, the symptoms showing no 
^'^“‘jjoristic differences. Gastroscopy w'ould reveal normal mucous membrane in one, 
a what was held to be a pathological condition in another. The question arose whether 
and* fl’florences justified different methods of disposal. Should one man he discharged 
and another return to his unit on the strength of the gastroscopv although svmptoms and 
tory were identical? 


J- Jacques Spira: The follow ing is a simple but comprehensive classification of chronic 
gastritis which may help to clarify the conception of gastric pathology. 

- Direct causes (local manifestations).— Inflammatory processes associated with 
creased acidity and chronic peptic ulcer, and subject to immediate relief and cure h\ 
tne removal of the offending agent. 

or catarrhal gastritis produced by mild repeated irritation, (a) 
Ih) chemical factors (alcohol, tobacco, drugs, highly spiced foods, &c.). 

intestinal"" 1 material (chronic infections of post-nnsnl, gingival, pulmonary. 
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have gastroficopccl many patients in whom a diagnosis of gastritis was made on the radio- 
logical appearance of enlarged and irregular folds, and liavc found that in most of these 
eases tltc folds were normal large folds with no evidence of inflammation, 1 have been 
fortunate enough to work with several radiologists who have taken great interest in the 
correlation of the radiological and gnstroscopic apjicaranccs, and they have come to see 
mo.st of their patients gastroscoped. They now ver)’ rarely make any pronouncement 
' about gastritis, confining their comments to the size of the gastric ruga;. 

The gasiroscopic cliiigiiosis of g/islritis. — Tlicrc are many pitfalls for the gastroscopist. 
At the American Medical Association Meeting in 1938, in a discussion by the Gasifo- 
enterologica! Section on the sniijcct of gastritis, I was able to record then 50 ca.ses whidi 
I had gastroscoped and which had had gastric resections afterwards. In many of thc.se 
eases 1 had found extensive gastritis of one type or another. I had had serial sections 
cut of these stomachs after careful fixation and, .although most of them showed histo- 
logical evidence of gastritis, the types did not correspond with the gastroscopic .appenrnnees. 
Particularly was this true of the so-called hypertrophic type, which I frequently diagnosedt . 
blit whicli I found wa.s rare histologically, and which 1 .seldom diagnose now. 

I my.self have made just over l,d00 gastroscopic examinations, and find that 1 have 
made a diagnosis of gastritis in about 21"', of these eases; hut whereas in my first 300 
OSes I diagnosed hypertropin'e gastritis 18 times, or 6% of the eases, in my last 300 
instrumentations I have only diagnosed it twice, or 0-66%. This i.s, I believe, mainly 
due to tlic fact that the normal stomach has a far wider range of size and tlistrihiition of 
folds and degree of visibility of the area; gastriem than was formerly recognized, and 
the criterion of the diagnosis of hypertrophic gastritis must he the presence of definite 
evidence of inflammation. In all other forms of gastritis 1 find that my percentage 
frequencies arc fairly constant throughout the scric.s. 

Cqnclusiou. — Gastritis is rarely diagno.sahlc as a clinical syndrome, anti gastroscopy is the 
only investigation tliat enables a positive diagnosis to be made. The ga.stroscopie diagnosis, 
however, is not infallible, the tendency being to di.agnose gastritis too frequently ow’iiig to 
insufficient allowance being made for the great variations that normally occur in the 
gastric mucosa. 


Dr. Morton Gill: 'J'wo outstanding observations concerning gastritis have been made 
during the la.st hundred years. 

Tile first was Beaumont’s observation that Alexis St. Martin’s mucosa became congested 
temporarily after over-indulgence in alcohol and that this change was accompanied by 
a queasy sensation in the epigastrium, nausea and loss of appetite. Thus it was shown 
that acute but temporary mucosal changes, called acute gastritis, could follow the ingestion 
of a poison and that these cliangcs ran pari passu with symptoms, also temporary. 


The second scric.s of observations, made by Wolf and Wolff on their now famous 
subject, Tom, have shown that the gastric mucosa can rcffcct mental changes to an 
extraordinary degree. TIius, witli anxiety and re.scntmcnt there is swelling and congestion, 
increased motility and increased secretion of HCl, a physiological hypcractivitv a.ssociatcd 
with increased vascularity. These changes are accompanied by symptoms of discomfort 
referred to the epigastrium. Fear on the other hand, produces pallor of the mucosa 
accompanied by a diminished .secretion of acid. From these observations it follow.s that 
gastritis may be the result of direct damage to the mucosa by a local irritant but that 
equally, visible mucosal changes, initially va.sciilar, in the nature of alterations in blood 
flow, may be of central origin. Thus, when we come to the radiological or gastroscopic 
diagnosis of chronic gastritis, based upon inuctisal changc.s and pretending to the explan."!' 
cion of symptoms of chronic dyspcp.sia, it is at present difficult, if not impossible, to be certain 
as to whether some at least of the mucosal changes m.ay not be an expression of anxiety 
on the part of the patient, either of the examination itself or of its results. 


Tills is not to deny the existence of chronic inflammatory lesions affecting the .stomach 
-the work of Faber and others is sufficient evidence — but it becomes a difficult thing 
1 s-iv whether in a given case, the mucosa] changes found arc of central or local origin, 
•mjiorary or permanent and whether, in any ca.se, they are the cause of the jiatient’s 

,-mptonis. 

c nerhans draw an analogy with endomctiiti.s, a diagno.sis conimonlv m,-idc 

,°hc J^sI bnuSly discarded once it was realized that a wide range of endometrial 
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clei/' Marshall; The existence of conliovcrsv on tlie subject of gastritis seems 

enrV,-/?’ insiifRcient attention has been paid to the fundamental principle of 

oiipsr:'^ ‘^•-■^o'^strable patholog)-: in this is intimatclv bound up the 
ma . non gastric disease in general produces symptoms and how gastric symptoms 

"ithout gastric disease. We must above all distinguish between the effects on 
by purely mucosal disease and those of implication of the 
imnortant*^*^’ "ritings have strc.sscd, rightly 1 feel, the overwhelmingly 

that con • jP'^'^* P by muscular involvement and the relative silence of the mucosa — 
fnrlppa n' j ® gastritis, convincinglv demonstrable, frequently exists without svmntoms 
■ndeeti should occasion no surprise. 

detailc^'^r”^ gn^triVis. — For the purpose of this di.scussion it is convenient to ignore 
■corrosives'^'^ acute cellulitis (phlegmon) of the stomach and to the effects of 

to '-'hronic gastritis occurs both as a primary gastric disease and as one secondary 

° °wer gastric conditions. t - * 

as a rnm”i^ gaslrilis . — This arises in two ways; from anv chronic obstruction and 

P ication usually local, of an ulcer, simple or malignant. 

proWerad^*^^~^^"°*'* canal in which organisms live results in increased bacterial 

carcinom '"dammatory changes, e.g. the diarrhoea-producing colitis above a 

leads to ' ^“"genital stenosis of the pylorus produces a mucosal gastritis which 
ohstriicti hypertrophied pylorus and so to the classical delayed total 

ihis of portions of the muscle removed at a pvlorotomy clearly shosvs 

geeativ red^*^^*'' glands show hyperplasia; systematic preliminary gastric lavage 

™ often gastritis and has largely eliminated the acute gastrogenous diarrhoea 

a dangerous sequel to pylorotomy before the adoption of this procedure, 

^>niilarlv*^^^^^,r''”" from fibrosis and oedema in juxtapyloric ulceration or from carcinoma 
V'hh'hv P ^ generalized gastritis, at first superficial, later becoming interstitial 

^rhlorhvd^^^ prolonged cases resulting in mucosal atrophy and 

relief of u uncommonly that this condition is irrecoverable after lavage or 

“leeratio surgically; it is unsafe to assume an immunity from stomal 

the react" gastrojejunostomy unless considerable time has been spent in observing 
tt"'in? I “th y^ttjnient. The obstructive gastritis associated tvith a carcinomatous iilcer 
. gressive^t*- ‘"tection of the breaking-down surface is of a more severe and rapidly pro- 
5tomach responsible for one type of achlorhydria seen in cancer of tlie 

"ith me still seems to be little known that such achlorhydria is frequently recoverable 
Local aimed at reducing the infection, e.g. lavage and frequent small feeds. 

®yniptom^"'f t-^Ptilitis implicating all the gastric layers is the cause of all the 
of the j^*.°t.P^tic ulceration apart from perforat ion and massive hiemorrhage, and also 
flares of stomal troubles in gastrojejunostomy. The case is comparable to the 

the basi around an ulcer of the leg. The minor persistent hremorrhage which is 

from the 1 in the faeces comes from the intensely congested mucosa, not 

fluced j ^ P'oer surface as is so commonly taught; the crater seen radiographically is pro- 
^ flfling defect due to projection into the gastric lumen of the cedematous 
L'giditv ^ submucosa. With the subsidence of the cellulitis the X-ray signs — crater, 
scopv s'ho'”' completely leaving an asymptomatic epithelial defect which, gastro- 

s'lhptoms'' extremely slowly even with the optimum medical treatment. The 
musci r stomach are also due largely to inflammatory oedema affecting 

bottle stom”^*M^ cancerous infiltration of musculature without infection (e.g. in leather- 
oc short c" .'.P*^°“^ces little if any pain; treatment effective in reducing infection (lavage 
™cnt of ootably reduces symptoms. Similar relief of pain is found in the treat- 

Th ' ocerous ulcers elsewhere, e.g. oral cleansing in cancer of tlie tongue. 

Wusculai^^i^nvT* cited of local gastric cellulitis support strongly the contention that 
gastritis exist”" ’Lc main basis of gastric pain. Where generalized mucosal 

pyloric obstr * result of obstruction, it produces little or no symptoms per se. A 

symptoms of”ob*”" *fl°ugh accompanied by severe hyperblastic gastritis usually has the 
lhat the ijastriti slone — distension, colic, vomiting. Finally it has to be observed 

and microscopic ** ntere hypothesis — -it is a disease with proof based on naked-eve 
Tpm.,,...'! ' f-'mence: gastric tissue in n fixnrivp affpr nnprnriv#> 


removal is not subi tissue placed immediately in a fixative after operative 

observations iintrusn^- jAcse inevitable post-monem aiitolytic changes which make such 
;ni .T-,..—:.:. _ orthy to a large extent. The most serviceable classification of 

•superficial, hypertrophic and atrophic — the 
m type with leucocytic infiltration, lymphoid aggregations and 


tnucosal gastritis rcm”““' ro a large extent. 

last two being intcrsthial Schindler- 
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(2) Chronic hypcrtropiiic gnslritis produced l)y severe repeated irritation, (n) Marked 
effect produced by regurgitation of bile into the .stoinacli. {b) Pcr.sistcncc of chronic 
superficial gastritis. After gastro-iiitcstinal aiinstoniosis. 

li. Indirect causes (systemic mnitifcstntions). — Degenerative processes associated trith 
dccrea.scd acidity and gastric carcinoma, and subject to regeneration with appropriate 
substitution treatment. 

^ Atrophic gastritis (atrophy of the gastric mucosa). — (1) Primary factors associated with 
aeflcieiicy tfiseascs. Simple microcytic antemia. Addisonian antemia. Subacute com- 
bined degeneration of the cord. (/I process of glandular degeneration.) 

(2) Secondary factors associated with other pathological conditions, [a) Following 20% 
of eases of virulent acute gastritis (Schindler). (A process of glandular destruction.) 
(b) In pyloric stenosis. After intensive alkaline treatment. Achlorhydria of old age. 
(A process of glandular c.xliaustion.) 


Mr. N. C. Tanner; In gastroscopy one can, hro.-idly speaking, divide the gastric mucosa 
into three: thick, medium, liiin. In the ahscncc of gastritis the gastric acidity appears 
to vary directly with the tliickness, and there is a general tendency to thinning of the 
mucosa and lowered acidity in later life. On these liasic types inflammatory, ulcerative 
or neoplastic lesions may he set. In a thick mucosa one can normally sec area: gastrice 
which on viewing obliquely and clo.se up appear knobbly — -the so-called cobblestone- 
appearance. In the thinner mucosa there is a lo.ss of the mucosal anatomic pattetn and 
increasing trnn.sparency — the latter appearance being ncceniiiated by gastric distension or 
by pallor of the niucos.a. 

The earliest so-called inflammatory changes, congestion, excess of mucus or catarrhal 
exudate arc frequently seen, appear to be readily provoked and arc most easily seen in 
the thick mucosa wjicrc they give rise to the appenrnnee often called “hypettroplue 
gastritis’’. Such changes are often seen in absence of .symptoms or in patients in ydtom 
other adequate causes for (lie symptoms arc found. I'licse .ajtpcarnnccs may often be 
the results of momentary stimuli. 

True polypoidal changes in a thick muco.sa arc rare in my c.xperioncc. The changes 
often described as hypertrophic gastritis I would call normal, or in the presence of marked 
inflamihatory change I would call gastritis in a thick mucosa. True mucosal polypi in 
a thick mucosa I have only seen twice and eight times in a thin mucosa, but these change 
should probably be regarded as neoplastic. An .appearance of polypoidal hyperplasia 
may be simulated by tedema and congestion due to gastric stasis in the thick gastric 
mucosa associated w'ith duodenal (deer. I believe a large number of those eases of 
periodic dyspepsia diagnosed gastro.scopically as hypertrophic gastritis are really duodenal 
ulcers which have escaped the radiologist’s attention. 

In evaluating the mucosal signs ‘‘piginent spots" appear to be often the result of the 
trauma of a previous test meal or of the introduction of the gastroscope. A congested 
patch with pale adherent mucus may be produced by placing tire hot lamp of the gastro- 
scope against the mucosa for a few moments. 

We would do well to compare the gastric with the lingual mucosa, despite their histo- 
logical differences. Although a congested coated tongue such as may follow over- 
indulgence in smoking, spirits or curry may be sore, more often a coated tongue is 
symptomless and consistent with perfect health, or may be a sign of disorder clseivherc, 
not necessarily in the digestive tract. To my mind the same applies to the milder 
“inflammatory” changes in the stomach. 

I have recently investigated the gastroscopic diagnoses made at St. James’ Hospital 
between the end of 1939 and the end of last year. In a scries of 2,200 gastroscopies 
nerformed on 1,730 patients there were 631 gastric ulcers, and 267 had varying degrees 
of “inflammatory” change, but only 6S — under 4%-~had reasonably well-marked or chronic 
e-astritic changes which might be considered a possible cause for the symptoms. Certainly 
1 do not find a pure gastritis in the absence of marked gastric obstruction, gastric ulcer 
or neoplasm .are nearly as common a condition as gastric ulcer— in fact about one-tenth 

as common. 
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^ discussion on treatment of duodenal ulcer 

I have carefully indexed and filed the literature on die 
findings of m* ulceration, and have always been puzzled by the fact that whereas the 
^"’n, most of°th *^*^S®ons in this country and the United States were in accord with my 
tnine. Neverth ? c-''Pcrienccs of Continental surgeons were entirely contrary to 

^■■e followintr rS ^PPenrs to be an increasing number of younger surgeons who 

■‘utgeons ni<-n- ^f^^ching. I believe diat there is a gro.ving danger to-day that 
Question and mcdiaival custom of accepting the written word without 

themselves mlhng away from the Hunterian tradition of finding the truth for 


V ran carefull surgeon to have a well-organized follow-up department in which 

Methods if th ^ 1 ™"®‘-‘rutiously study his own results so that he can change his 

with ivh->t 7 hl^r ** satisfactory. My own hospital with wide vision provided 

-after the last “rlime to be the first clinic of this sort in Great Britain immediately 
techXM'^.e„. views are based on that twenty-five years follow-up. 

alone correct ** entitled to say that one form of treatment is 

'Uthers mav fi„a ‘-UU say is that it gives the best results in his own hands; 


’^utgeons to-dav^-*^^^'*^ cases for surgical treatment I think that physicians and 

failure of medic ‘•greement that the one indication for surgical interference is the 

perforation is in Even the presence ol stenosis, or hremorrhage or even of 

^ust, however h ^ evidence that the condition has not been cured medically. It 

^e individual nar' ’^f'ut the standard of cure will var\' with the social position of 

■^ud be apparent! ’uan in comfortable circumstances may keep free of symptoms 

^ stevedore for i ' uu a diet and in a sheltered life impossible for a working man. 

■’’tiion and perhan^ may have to make his midday meal off bread and cheese and an 

of Benger’s Food * ^ bottle of beer, and would find himself but ill-equipped with a bowl 

As regards 

I'es in the majoriu-^of^^^'^ technique for uncomplicated cases, the decision in tins country 
Local excision with pi between posterior gastro-enterostomy and partial gastrectomy. 

A few cases, but has n Pfocedures upon the pylorus may be the method of choice for 

of one or other of iheT^ obtained so wide a vogue as in some other countries. The choice 
of gastrojejunal ulcerm' ° P’^U'^odurcs is of course entirely dependent upon the frequency 
published by Continent^" posterior gastro-enterostomy. Many reports have been 

Dec St-p.G 1 surgeons and some from the United States showing an incidence 


^^rnayfind different methods 


more suitable. 
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librosis extending deeply nniong the glands whicl) show in the former case varying degrees 
of hyperplasia, in the latter tiplasia, metaplasia, heterotopia particularly in the pyloric 
area, thinnitig of the mucosal layer and avascularity. The hvperhlastic tvpc is subject 
frequently to mammillary jtrojections generalized throughoiii, and to thickening and 
mdemn of the submucosal tissue; in some cases there arc polvpi. These arc of particular 
importance from the point of view o( radiological diagnosis; it is only when gross 
macroscopic changes of this order are present that signilicant alterations in the X-ray 
appearances arc to he expected. Superficial gastritis is clearly not recognizable, atrophic 
inay’ only’ he susjtcctcd; only when fixed, rigid, coarse, mucosal patterns are seen can the 
diagnosis of hypertrophic gnstriti.s be made. In .some cases such mucosa! folds awl 
polypoid fortnations, particularly in the pyloric region, cause persistent filling defects and 
arouse the suspicion of cancer. 

Primary i!;nflril !.';. — The consideration of primary gastritis has been placed second because 
it is the study of the secondary forms that has provided us with the pathological and 
symptomatic knowledge of the condition. Caniioiis gastroscopic recognition may be made 
in two ways: Allowance must be m.-ide for considerable variations in the appearance of 
tiormal stomachs and supposedly gastric symptoms must not be linked with even clearly 
recognizable changes tmlc.ss these are of such a type as might rea.soimbly he e.vpcctcd to 
produce the sy'mptoms. In the case of the psychotic, while admitting the importance of 
excluding organic disease, it must be remembered that investigations such as X-ray.s, test 
meals or gastroscopy serve hut to "fix” a gastric neurosis. Indeed many gastro.scopists, 
with considerable justification, place neurosis on the list of contra-indications. The 
reaction of such patients to gastroscopy is almost diagnostically unco-operative and 
resistive. 

Many authorities have insisted on gastritis as a precursor of cancer; yet it is certain 
that the symptoms of the cancer arise in the vast m.ajoriiy of cases out of a blue sky: 
while secondary gastritis is an almost invariable accompaniment of ‘cancer, mucosal 
changes of the nature of polypoid formation, glandular heterotopia and metaplasia arc 
evidence of disease much too prolonged in nature to be accounted for in this w.ay. If 
one accepts the theory therefore there is the inevitable conclusion that mucosal gastritis 
with gross structural citanges may he symptom less. Such gastritis, unequivocally proved 
from the microscopic point of view, is found in a higli proportion of post-mortems in all 
persons over the age of lO with a similar inference to symptomatology. 

Symptoms. — Hxmorrhage is an occasional manifestation occurring from superficial 
erosions; it may be brisk l)ut is never prolonged or severe in such cases; rarely there is a 
generalized oozing from the whole stomach surface, the old “gastrostaxis”, analogous 
with that in some cases of infective colitis. 

Anorexia in severe interstitial gastritis with achlorhydria is common and clears up with 
treatment. 

Pain sometimes colicky, sometimes burning, usually vaguely dyspeptic only, sometimes 
with nausea and vomiting, arises in connexion witji gastritis affecting the prepyloric region, 
it reacts poorly if at all to ulcer regimen. Frequently the radiologist reports spasm in 
the pyloric region, often witli thickened mucosal folds. Gastroscopy here is conclusive, 
showing swollen folds, eten polypoid changes — there is generalized gastritis also as a rule. 
Clearly the mechanical interference with tlic prepyloric mnscnlature is re.sponsiblc for 
the symptoms. Experience of some t'vo thousand gastroscopies during the past seven 
years has shown gastritic changes in a high jtroportion — some 50% of cases over the age 
of 40; unless some such appearance is found in the antrum, it i.s unwise to attribute 
symptoms to the gastritis, the re.st of the mucosa is silent, and the view that gastric pain 
is muscular in origin is fully justified. 
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•'*" operation would gcnerallv be too severe a strain 
Xch I liguting arteries running to the ulcer, 

aneriil rmstomoc; generally been a failure, for the 

excision i^iraTraSe^^®° ^T' ^ anv form of local 

duodemim mav hf s i duodenal ulcer the anterior wall of the 

entirely ocduiLfh-in 1 ^■' mattress suture that the lumen is 

the hiemorrhatrp 'Th inferior wall pressing firmly upon the ulcer safelv controls 
enterostomy operation is completed by the performance of a posterior gastro- 

tion is imnossible ^tt *^'’"'^'7'^’ ^’oe duodenal wall is so indurated that imagina- 

ihat the Xt W m f conditions and with all large gastric ulcers 1 bd.eve 
the bleedine vAsp! satisfactory method consists of opening the yiscus, underpinnini; 
the case of^thc A ^ a suturing the ulcer crater with interrupted mattress sutures. In 

suture and -i nLw anterior rvall should be embedded after 

lure anti a posterior gastro. enterostomy performed. 

of most carcFulh^]^ my present opinions which are based upon a considerable amount 
- t-ctiLruii\ controlled cxpcncnce. 


physical 'and ^herjinman,- treatment is medical, the essential of which is 

see in treatment nV '^°mmon factor of varied “successfur' regimes; as we 

aswithanydrua Weeding, symptoms disappear ns rapidly with water-fasting 

and cure of the I'dree distinguish between cure of symptoms 

blood in the focus ai«r disappearance of X-ray signs and occult 

and is unreliaWe in ^ ■ nvdrochloric figure by no means represents the peptic activity 
relieve or minimize prognosi.s. While cenain food'abstentions 

nevertheless only aiV >. they cannot be relied on to secure freedom from recurrence; 

rarely recovers ivitbo*? of *e cases need surgical intervention. Perforation 

does recurrent bleed' recurrent perforation calls for radical measures, as 

functional rest and massive h<xtnorrhages are primarily to be treated bv 

four or five days wh blood-pressure at the lowest level warrantable; only after 

massive transfuslrm arrest is not obtained, must we consider surgerv; 

Obstruction is partly fih" ®o®bles jis to deal with a very difficult technical problem, 
drainage, and oral hv *nrgely oedematous, the latter recovers with rest, lavage or 

attended to or tetan?*'^*^'^’ ^by stomach is emptied the chloride balance must be 

gastritis, first suDerfirLi'?K' precipitated. Obstruction is accompanied by mucosal 

the achlorhydria ofte * '"'^'’.mterstitial; only late and rarely does this become atrophic; 
being resumed, so that ? tolieved by lavage and drainage, a high secretory figure 
trouble after a'nastotno * observation is unsafe for predicting freedom froin stomal 

the outcome of easrrn.^if’ gastroscope is useful here, a hyperplastic gastritis renders 
of gastro-enterostomif-if dubious. Undoubtedly a proportion, less than a half, 

relapses leading to fm- satisfactory. Progressively frequent and more severe 

's becoming !e« and i/" constitute the remaining surgical indication. Gastrectomy 
attention to Ub «« t^wi ‘‘“"Serous with adequate preparation-oral hygiene, lavage, and 
Subjects with a mnd breathing exercises, muscular and vascular tonus, 

"eed local and smtahle for spinal analgesia; bad risks 

anavxmia leads to blocking with cyclopropane or gas and oxygen— prolonged 

*e perfettion of modern danger. The heresy that owing to 

hours is stronriv to he deJo* F matter if the operation takes two or three 

•'bimping technical derail,..^ speed inust never be obtained by roughness or 

an appreciable momlirv hours anxsthesia alone, without operation, would have 

m a little below the eFi ^^‘^.®^°mach should be resected from high on the lesser curve 
sromach mav be divided penetrating and extensive duodena! ulcer the 

fhe antral mucosa t h-,,. ''' m- pro,xuiial to the pylorus but it is essential to enucleate 

mevitably leads to anv/ f Practised this since 1928 in cases where removal of the ulcer 
ducts; the possibiUtv 'of mfeenve morbidity, and danger to pancreatic and bile 

«ump. Gastroduodenal precautionary drainage down to anv dubious 

or infection— ir, anv , ,m"sis is permissible only when there is no eross stenosis 

gastric 
the leii 

ana the proximal jejunum hjtcherl nn tr^^u ^ 

union. Antecolic anastomoses ar ‘“/“c gastric suture hne an inch or so above the 
stoma! troubles lessen the difficult'^ ryntaionally sound and in the uncommon event of 
loop, adhesion to the middle colic " future operation is needed, of the -short proximal 

< rtery and implication of the transverse colon. Stomal 
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of 30 10 3o", <111(1 1 c.’iniiol help hut feel (h;i( maiiv of onf surgeons have been iimhily 
influenced hy these reports, nliieli jimy deal with conditions dissimilar to those in this 
country, and therefore ahvjiys perform a parti.al gastrcctoniv. Mv reason for this belief 
carefully controlled folloiv-up results my incidcpcc has always been .nijoiit 
4% and tlie.se results have been constant from the time when my cases of (luodenal ulcer 
numbered 200 until the present wlien they total considerably over 1,000. Moreover, 
although jiartial gastrectomy does reduce the acidity to ;i greater degree it doc.s not 
entirely remove the danger of this complication, for in mv own series of 176 gastrojcjiinal 
ulcers a partial ga.strectomy had hcen previously performed in 12. There can he no 
doubt that of the two operations [lartial gastrectomy is the more severe. It is true th.ir 
many scries have been published with a verv low mortalitv but the' operations Iwvc been 
performed by those e.vceptionally skilled in the icchnicpie, and if it he generally used 
there is no doubt lhat the death-rate would vary between 5 to 10'/, whereas with gastro- 
enterostomy it should not be more than I',';',. My routine custom therefore is to trc.it 
duodenal ulcers hy posterior, gastro-enterosiomy, whether or no they he causing stenosis, 
and to reserve the jiartial gtistrectomy for tin- 4/ that have developed a gastrojejiin.il 
ulcer. Ncverthcle.ss it is my custom to try and tictermine the cases ivhich arc likely to 
develop a gastroj'ejunal ulcer atui in them to perform a primary gastrectomy. Increasing 
knowledge has, 1 think, dotie much to help us to distinguish these cases. 'lliosc in whom 
tlie ulcer has started early in life and those with an unusitally high acidity arc probable 
candidates. Mr. Hermon Taylor has al.so .shown that the presence of a hyperplastic 
gastritis as revealed by the gastroscope is a danger signal in such cases. My custom is 
to perform a partial gastrectomy for tlic.se rase.s. From time to time my selection of the 
form of gastrectomy lias variecl considerablv. At tlie pre.^eni time my preference lies 
in the end-to-end gastrodiiodcnostoniy known as ibe liillrotli I openi'tion,' as it more 
closely appro.viiiiatcs to the normal anatomy and in niy e.'spericncc .seems to cause less 
operative disturbance, but if the ulceration ks c.xtcnsive rir the diiodcmim widely sieiio.scd 
the Polya method is selected and gives very good results. 1 am also convinced that the 
modern tendency to divide the duodcmnti beyond the ulcer, if the Polya operation or one 
of its varieties is used, is unnecessary and adds to the risk. If the diiotlciial stump is 
securely dosed any area of active ulceration that may he left in the blind stump will 
always heal. 

The surgical trettinieiil of perforution . — Perforated ulcers are chronic lesions .ind dtere- 
fore it is possible that .siinple suture may not lead to a pcrnianenr cure. This fact can 
be verified by anyone in the post-mortem room. In my own practice alone there li.ive 
occurred 62 cases where an operation has been required for an ulcer recurring or penskst- 
ing after a previous simple suture for perforation. It is rather remarkable that wlicrc.is 
in Russia and the Scandinavian countries the tcndeiicv is towards more radical steps, 
many of the cases being treated by immediate g.'i.strectoiiiy, in this country the acecptcil 
tcnching is to do no more than a simple .suture. Our fir.st duty i.s to .save life and rl'C 
surgeon having but few opportiinirics of operating on these cases will most often accom- 
plish this by simple suture. If one or two mattress sulurc.s arc used a firm closure can 
nearly always be brought about and rcinforccnieitt wiih omentum i.s unncce.ssary. Mv 
own view also is that to-day rlicrc i.s a dangerous dogmatism in denying flic use of 
drainage. A suprapubic drain can never do any liarni, and although many cases do well 
without it 1 have seen a number of c.vamples of pelvic .ind snbplirenic uhsccss which 
might have been so prevented. A case that has recovered with simple siitiirc may recur 
and therefore must be carefidly watclied in a follow-up department and not .sent away 
as cured. So many recur that in s[)ite of all st.atciTiciu.s to the coiitrai-y, I am still con- 
vinced that a surgeon with wide e.xpcriciicc is ju.stificd. in early cases, in performing a 
gastro-enterostoniy at die first operation and my own figures have shown that the mortality 
IS not incrc.ascd thereby, if a wise di.scriniination is m,idc. 


The treatment of hajnwrrhage . — Even the published niortality of cases treated medically, 
varies from 4 to over 50% and therefore each surgeon will have to foriimlntc his treatment 
upon the results of his own experience. At the present rime my own practice is to have 
all cases whether due to acute or chronic ulceration, treated medically and only to operate 
if both the physician and myself feci that a second harmorriiagc is probable and if it 
occurs will be fatal, or if the haimorrh.agc h.as already recurred and the patient lias 

survived. 


If m oDCration be undertaken a blood transfusion must always be given, being only 
immediately before the operation is started and continued a.-t a drio trans- 
riX^aftcr Z opl-t^uol. In theory undoubtedly the most satisfactory method of control 
would iie the performance of a partial gastrectomy but the majority of surgeon.s feel, and 
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Sir Henry Tidy; Not only arc there delinitc diflercnces in 
between this country and the Continent, but there are also dil crenc s 
and England and Scotland. In London gastric ulcer is considcrahlv 
duodenal ulcer at the present time, but in Scotland duodenal ulccr^ 

than gastric ulcer. There are also differences in the incidence o . I - 

in various social classes. These differences would repay careiu stuc n . 

Our views on gastric pathology need to be revised, especially in 
Wolf and Wolfff^ Tliey found that they could produce ‘ 

days and heal it in five days. The position is the same for gastn . < 

recognize the rapidity with which the gastric mucous membrane can > g 

It is of importance that the relative merits of medical and 'ofjen 

ulcers should be discussed from time to tiiiic, for ^ treatment followed 

appear to he satisfied that medical treatment has faded "*7 fails, 

would not have satisfied a physician. When a first course f to the 

a second course is often successful. Probably the patient p > 
after-treatment, which is at least as important as the mitia tre 

. Severe htemorrhage as an indication for j^^^ed^bv Dr^'lzod Bennen and 

recent work. Blood transfusion has beeii carefully ^hc drip method by 

his associates at the Middlesex Hospital since the i t^ry 

Marriott and Kekn ick. Deaths from haemorrhage are rare under me g ; „.ith 

rare under 35 . Even at later ages dcat^from h~hase are ’"recurrent 

complications- which exclude surgery. The most difficult cases are iio.e 
haemorrhages with no previous symptoms. 


Professor, C. .A. Pannett said that undoubtedly ^ to”'hcar an experienced 

duodenal ulcers by medical treatment, but ' j a medical disease. By- 

surgeon state that uncomplicated intractaWe du wretchcdlv miserable complaining 

a suitable ope ration such Pa“‘="‘Vni^‘',n”lif1°'Tr the Reeled 

men to persons with a rosy outlook on hfc. ^ duodenum must be dissected 

part of the duodenum with a large piece of , ,,.3,1 ,vas available for closure, 

free to a point bevond the ulcers so that healthy , eastroieiunal ulcer developed 

Many yeirs ago von Eiselsberg showed how frequently a gastrojej n 

it the pylorus were left. . . 

The stomach should be cut across at a dven^p'^the BiUroth^I anastomosis 

artery rather suddenly became widely spaced. h “ 'Nation of the anterior Polya 
because the results after it were not so pOod as 1 s^pniach that the former 

type. He attributed this to the dimmisheu mobility of stom ^ 
operation imposed. After such an "pcation m . ordinary size in twelve 

could eat any kind of food in three months c • digestion and was 

months, and'in fact became normal in ^hat he had not to_thmk^o^tiis g 
not indeed aware of the digestive processes taking pi 


getting worse and worse pain and losing more ^ „ e of 'patient that 

all he^eould do in the wiy of conservative treatment opEration^vas to be 

was referred for operative treatment, but the There wa^s no question that 

performed, a partial gastrectomy or a operation, but many surgeons 

ffie former was much the more extensive d. 8 ^ 25 %, of anastomouc 

had come to adopt it as a routine because of 'nc applied indiscriminately the 

ulceration .-dter gastro-entcrostomy. IV’‘Ianr“thc operation in^ some being followed by- 
results of the latter were quite unpredictable, the operati . ^„pty ro ageravate 

complete and permanent relief of symptoms, but in others Sv of 

theiA. Mffiat ‘was wanted was a means of preoperat.ve "^hUe 

potential failures of gastro-entcrostomy, reserving ...3. pf spjnp 

performing gastro-entcrostomy on the majority. Although the test m 
help it was too unreliable for this purpose, but the speaker had used a gastro.copic 
method with some success, -which he %nshed to present to the meeting. 
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timiblcs after gastro-ciuerostoiiiy — iitccr or, niiicli more coniinoniy, gastric ccHulitis— 
mav 1)0 treated I)y ‘restitutio” if there he no duodenal stenosis or ulcer. Without great 
medical care, hoivercr, there is great tendency to rcl.npse of ulceration. If gastro- 
enterostomy is performed to the great curve, antccolically, and transomentally with a 
generous proximal loop, stomal ulcer loses most of its terrors from the point of viciv of 
any future operative treatment. 


Dr. Horace Evans: The diagnosis f>f duodenal ulceration is in most patients relntircly 
easy, and confirmation hy X-ray satisf.actory. In some instances, however, the histoty 
may he quire aiyjiical — particularly when the condition occurs in women; and a typical 
history may he deceptive. The frequency with which complications such as haimorrlmgc, 
perforation and even stenosis occur in p.aiients who have minimal symptoms of indigestion 
is surprising — though no doubt in some this is due to tlie ulcer being of a more .acute 
type. I his type ol ulcer, or superficial erosion, may heal with little residual deformity 
<ind so reveal no X-ray change very soon after a htemorrhage. 

1 am doubtful of the value of test meals, over which an incredible amount of time 
appeap to he wasted. A test meal is only of real diagnostic value in cases of pernicious 
anmmia, carcinoma of stomach and chronic gastritis. High acid curves arc commonly 
associated with a duodenal ulcer, hut may occur wiiliout, and the converse is also true. 

The treatment of tiuodcnal ulcer remains eniinenily unsatisfactory. 

The most satisfactorv basic treatment Is essentially ‘‘medical’’, surgery being a u.scful 
aid in selected cases. Of course, in certain instances, surgery is essential, c.g. perforation, 
pyloric obstruction, chronic |)crforating or adherent ulcers, and perhaps in certain rare 
e.xamples of haimorrhage in older patient.s. Then there arc patients in whom adequate 
medical treatment has failed; in these gastro-enterostomy, and perhaps even more so 
partial gastrectomy, may yield excellent rcsult.s-. But it is true that at medical clinics 
post-operative ulcer patients, who appear to have c.sc.aped surgical statistical surveys, lurk 
about in no small number. 


During the past five years, I have been impressed by certain aspects of medical treat- 
ment. Satisfactory healing is unusual if the patient is ambulant. Complete bed rest 
for a minimum period of six weeks, followed by a further si.x weeks of quiet convalescence, 
is e.sscntial. In this di.sease the early di.sappearancc of the pain, together with a ho.st of 
economic and domestic diflicultics, arc, 1 am sure. . important f.actors in the gcner.illv 
unsatisfactory results. Mental relaxation is undoubtedly as important as physical, and I 
have come to regard the administration of phenobarbitone ns of more importance than 
alkalis. Alkali.s are only demanded when treatment is inadequate. Under such 
conditions the patient demands alkalis bec.iu.se they relieve discomfort temporarily; but 
to think that they form a lining in the stomach and duodenum and maintain a low .acid 
content is foolish. The frequency of tl)C feeds is probably of more importance than their 
nature, and it is common that an adequate intake of carbohydrate, iron and ascorbic acid 
is sometimes overlooked in an unjustified conception of “bland”. In hospital practice 
the results of treating these patient.s in a special ward arc striking. The necessary regime 
is universal and more c.asily and satisfactorily carried out; the total e.xclusion of unsuitable 
foods, tobacco, and perhaps even the surgeon, makes the burden easier and recovery more 
rapid. The good psychological reaction under such conditions is worthy of note. 


Finally, it seems to me clear that in view of the unsatisfactory state of our present 
knowledge, each patient must be managed according to his merits — consideration not 
only of the ulcer but of the patient’s individual characteristics, economic factors, occupa- 
tion and so on all demanding particular attention. I find it a good practice in all but the 
clearest cases to co-operate with a surgeon from the outset, whether surgery is immediately 
in question or not. If then the need for surgery arises, the importance of the state of 
the lungs, the presence of an.-emia, and possible dietetic deficiencies cannot be over- 
emphasized. The risk of chest complications — all too conimon after gastric operations — 
i- to be minimized by pre-operative instruction in breathing exercises and the avoidance, 
of the too tight abdominal binder, rather than by the choice of an, -esthetic. The 

moment for most of these considerations i.s before mid not after operation. The difficulties 
noth mtient and doctor are increased a hundredfold if ulceration persists or recurs 
aLr operation, and only too often it is at this smgc that the physician’s aid may be 

sought. 
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Eiglit yt"ir.s ago lie liail iinticriaken a gasiroscopic study of those cases with persisting 
symptoms after gastro-cniciostomy - attending Sir James \Vnlton'.s Folloiv-Up Department 
at the London Hospital. The oiit.standing olwcrvaiion was that all these patients had 
marked excess of gastric folds. Si.x control casc.s who iiad Iieen cured liy gastro-entcrostomy 
showed nothing like this degree of rugosity, although the numher of folds was more than 
in the average stomach. 

'J'hese fnulings appeared to embody an e.xplanation of the failure of gastro-enterostoniy 
in some cases and its success in others; it .seemed that this operation would not be 
followed by stomal idccration iinle.ss the gastric mucosa was grossly redundant, probably' 
because of habitual hyperacidity. For the last six years he had therefore gastroscoped all 
cases of duodenal tilccr before operation and had performed a partial gastrectomy on 
those with marked hyper-rugosity, and a gastro-entcrostomy on the others. It was 
suggestive that the projiortion of partial gastrectomies worked put at 25 % — just about 
the number of failures that would have been anticipated if all the cases had been 
subjected to gastro-entcrostomy. Of 71 duodenal ulcer patients operated upon between 
1939 and 1943 he had followetl up 68; 14 of thc.se were partial gastrectomies and the 
rest gastro-cntcrostomies. 'Fhe operative mortality was nil and there were only 4 cases 
of recurrent ulceration, one of which was due to an error of gastroscopic observation. One 
patient had died at the age of 70; 4 had retirctl from their occupations, but the other 
63 were on full work, mostly as labourcr.s, artisans anti clerks. They were all on a full ' 
diet, cpiite unrestricted in 57 of them, though certain foods were avoided by 6 of them. 

■Fhe speaker consitlered it too early to draw lirm conclusions from' these results, but 
he felt they justified a return tt) the lesser operation of gastro-entcrostomy except in those 
cases where a gastroscopic estimation of the degree of rugosity in the stomach, indicated 
the danger of recurrent ulceration: only then was the more hn/ardous operation of 
partial gastrectomy justified. 
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rcsi^ancc to exposure. It lins been noticed that many of tlicse men, who in the course 
of their training have been required to sleep in the open in the cold ircather, have been 
unable to sleep and have spent the night tossing about and shivering, while a certain 
number have slept quite well. Obviously there has been some physiological (liffcrcncc 
between the bodies of those who could sleep and those who could not, and 1 shall 
cndc.avour to explain tliis diderence as -far as possible and to point out the lines on whicli 
training may be carried out so as to convert the "soft” man into a “hard”' man. The 
importance of the subject is manifest. The fact that the soft man is uncomfortable in 
the cold does not so much matter. The fact that he cannot sleep matters very much 
indeed. 


The town dweller^ who has lived a soft life can maintain a normal temperature only 
within the narrow limits of the temperature changes to which he has been acciistomcd 
because his heat centre is subnormally developed and so is the rest of his heat nicchani.sni. 
Therefore it takes a long time to acclimatize such a man to bivouacking in cold weather 
and the reasons arc easily understood. 

Ihc main sources of heat in the body arc the muscles and the organ.s, chiefly tlic 
digestive organs, while they arc actively working, but the muscles are at most times by 
far the largest heat producers, through their combustion of fuel food in the form of 
glucose in order to obtain their energy for movement; the extent of this combustion being 
in accordance with the demand for kinetic energy nnd heat. 

As we lie asleep, our muscles, excepting die heart and the respiratory muscles, arc 
motionless but still producing heat by their tone. So long as wc are digesting our last 
men], the heat produced by the tone of our muscles and our organs is about equal when 
wc arc lying still. 

■ The main reason wc arc apt to awake cold in the early hours of the morning is because 
wc have finished digesting our la.st meal and arc relying chiefly on our muscular tone 
for our heat and this may be inadequate. 

In the Antarctic when on sledging journeys in very low> temperatures (a time when 
sensibility to such matters is at a high level) the warming effects of the morning and 
evening meals arc particularly noticeable. Those who have to bivouac .should, therefore, 
be specially advised to keep enough of their daily ration for a good meal at night. , 

Supposing now that as wc sleep our temperature is falling, our heat centre may 
act in three ways; 

(1) Muscular tone is increased throughout the body to increase combustion. The 

increase in heat output is thus very great because the cliicf weight of our bodies is in 
our muscles. _ , _ 

(2) Our blood is kept away from our radiator which is the surface of our body, by 
constriction of the superficial arteries. 

(3) Should our temperatures still be subnormal wc are made to shiver to increase output 


of heat by muscular work. 

To explain the rationale of measures advocated in a later part of this paper, I must 
remind you of the reverse action of our heat centre in reducing a supranormai temperature. 

(1) The superficial arteries are dilated. 

(2) Muscle tone is reduced. 

(3) The sweat glands are activated. Here I ask you to bear in mind the quantity of 
heat required for evaporation of water (i.c. 239 calorics per pint), because this also has a 
bearing on certain advice when I discuss the bivouac later on. 

This general picture of the activities of our heat centre and mechanism enables us to 
detect the causes of softness. 

It is clear that the efficient working of the heat mechanism depends upon the bringing 
of a variety of structures into complete co-ordination w'ith the brain centre as well ns 
upon their state of nutrition, but the latter i,s important. 

For example, the insulation of the body surface depends largely on die development 
of the involuntary arterial muscles. When these arc weak, vasoconstriction is feeble and 
inefficient. Thus a soft man going out into cold air loses a lot of heat, whereas a hard 
man with well-developed and practised arterial muscles, loses much less. 

Confirmation of this theory is found by observing the reactions of various men to very 
cold weather. I have noticed that the faces of some men turn blue, while simultaneously 
nrhers blanch and that it is the well-'fiycathcrcd” men who blanch while it is usually the 
softer who go'blue, the white skin resulting from complete, the blue skin from incomplete, 

‘’‘^nVmiackine'^in'^a^north-castcrly wind with soaking rain may impose a much greater 

^ f mm’s heat mechanism than a much colder temperature widiout rain, owing to 
the^ evapomtion of rain water from skin and' clothing which negatives the effect of the 
dried-up sweat glands. 
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My first instruction to each batch on arrival at the training quarters was in the form 
of ttvo lectures, the first devoted entirely to an explanation of the processes I have out- 
lined. 

'^e men were invariably attentive and interested and when their co-operation had been 
enlisted in this way they were very’ ready to carry out the measures advocated for 
hardening themselves against exposure for which they now understood the reasons. 
Without such co-operation it is quite impossible to get instructions conscientiouslv carried 
out. 

Further teaching then came under two headings: (!) The training of the body to resist 
exposure in the open. (2) The application of science to the art of bivouacking under 
adverse conditions. 

This last subject should be accomplished by practical instruction so that men can be 
shown how to secure as much comfort as possible ivhile bivouacking under really bad 
conditions. For such instruction there is surely no better or tougher school than the 
Scottish Highlands. 

To begin with, it is well to impress combatant Officers and N.C.O.s, and in Training 
Establishments especially,, the Chief Instructors with die importance of not unduly hurry- 
ing the hardening of raw troojis. It takes much longer to acclimatize the average recruit 
to sleeping in the open in bad weather than it takes to get him into athletic training. If 
you proceed too quickly you upset his health and set him back in his training. For 
example, if you have to train a battalion in soft condition for some operation on which 
they will be exposed to hardship and you have only a short time to do it in, it is useless 
to progress any more quickly than you would if you had ample time at your disposal. 
In other words, you can only reach a certain degree of hardening in a certain length of 
time and you must be content with that. 

The next axiom is that a desirable degree of hardness for warfare can only be reached 
by men adapting most of their habits of life to that end. It cannot be attained by relying 
on certain periods of active training and spoiling that effect by interludes of softness. That 
is why it is so important to get the co-operation of rank and file from the word “go”. 
The contrast between sleeping out without shelter in cold wind and rain and sleeping in 
a Nissen hut tviihout heating and with doors and windows open and only one blanket, 
is quite appreciable. The latter would be a luxury compared with the former conditions. 

But the contrast between sleeping in a hut with the doors and windows closed and 
perhaps a stove on in the winter and the bivouac under the usual weather conditions is 
far too great, and men who sleep in huts under those conditions are asking for a bad time 
in the “open”. This should be explained to all concerned. 

Moreover, just as in training for athletics if a man gets perfectly fit, runs his race 
and then takes little exercise for a couple of weeks, he gets out of training and has to 
start again, so in exposure hardening, a man may get quite hard but rapidly become soft 
again if he goes back to a period of comfortable conditions. 

One of the chief items which I have constantly impressed on the trainees is the 
softening effect of our overclothing, advising that during the cold seasons they should, 
during their training, endeavour to wear just sufficient underclothing to keep them mostly 
just off the shiver with perhaps occasional slight shivering, this being just the point 
'"'hen they are, without over-chilling, calling upon their heat centre to increase heat 
production and with its mechanism to retain the heat in the body. At night they should 
use only just sufficient covering on their beds to enable them to sleep, which they can 
ascertain by experiment. If this is done intelligently, they will find that as time goes bv 
they need less and less covering, thus approaching the desired immunity to exposure. 

It is interesting m realize the extent to which the human heat mechanism can be 
developed by the stimulus of a perfectly natural mode of life. 

Darwin, in his book “The Voyage of, the Beagle" states that this ship with Darwin on 
board, ai^hored one day in the winter off the Coast of Terra del Fuego. This country', 
m the sub-Antarcxic regions, has a cold winter and Danvin tells us that the natives came 
off in canoes stark naked in the freezing air, with the sleet beating on their skins, showing 
no signs of feeling cold. From birth, these people, probably the hardest the world has . 

nrturarde“Siment"oTthe''r“ showed the extent of hwdening which such 

Nmvadavs the Terra mechanism can produce in the human bodv. 

civilized idearoflifTanrt n"^,?^"® Regenerating because they are adopting 

but I *rnk ^Nothing but lifelong expostwe can produce sul, I 

in our civilization by a man ^ accomplished 

read the “Seven Pillis of early age. No one who has 

to which Lawrence had sucee^a^ understanding, can fail to realize the extent 

.against exposure to both heat amt i!J '’“/Rening his body, not only against fatigue but 
hardness and had done this all h' Tf boyhood he began to cultivate 
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trttiiiing shoiiIcJ he lo secure bv gradual stages 
a stiliening up of tlic barrack or cain|) hygiene, the later stages to be concurrent with 
ttic limt experience of bivouacking. Witlt the exception of really warm weather, this 
latter experience should not Ijc begun when the men arc nuicb fatigued, A march of two 
or three inilc.s to a selected .spot is therefore enough. The time wJicn the test becomes 
really serious is in cold ;ind wet winter weather, and in wartime this training must go on 
fhioiighout the year so it may be of the mino.st importance to give instruction in the art 
of bivouacking under these conditions before thcv set out for the first exercise. A good 
plan is to take the men out to some selected ground, first demonstrating a suitable method 
by actually constructing the bivouac, then .setting the men to make others for themselves. 

Very often, when out on a “.scheme" in the West Highlands everyone was wet by night- 
fall and the hoots and socks certainly .soaking wet. It is advisable ahoie all other inca.siircs 
to impress the iiuporiance of keeping rcligioii.sly a .special p/iir of dry socks for .sleeping 
in, and, on turning out in the morning, to 'take them off (whatever the temptation to keep 
them on) and to place them inside the hatticdrc.ss blouses to dry oil during the day. It 
is difficult to get to sleep in cold weather with wet socks in wet hoots owing to the amount 
of heat conducted from the feet through the wet sock.s and wet hoots for the cv.aporation 
going oh from the surface of the hoots. The chilling of the feet is then such as to keep 
one awake and on ivnrtime training men must sleep in their hoots in bivouac for vc^ good 
reasons. But with dry sock.s in wet hoot.s the feet keep surprisingly warm. For one thing, the 
leather does not hold much water and it may he long before the inside of the socks 
become damp and by that time we arc :islccp. There may he another c.xpJaiiation: Sir 
Leonard Hill pointed out that if yon put on a dry cotton vest for some considerable time it 
actually warms up through heat given off by the condensation in the cotton of water vapour 
evaporating from the body, the latent heat of the water v.ipour being thus liberated. The 
same thing may happen in .the dry socks in wet hoot.s. 

.There is a portion of the body from which heat escapes perpetiiaHy and copiously 
even when conditions call urgently for its retention. If tliis is not carefully explained 
to the men tlicy m.iy not realize the importance of guarding against it when becoming 
chilled in bivouac. Every breath of cold air inhaled i.s heated by conduction in the Jungs to 
close on body temperature and, through cvapoivition. tjuitc .saturated widi water vapour. 
The consequent loss of heat is very great (especially from the evaporation), and com- 
pletely lost from the body at each e.xpiration. The hear centre has no control here. 
Without this explanation, men do not realize liow much of this lo.ss can be prevented 
by merely covering the mouth with a woollen .scarf, corner of the blanket nr any other 
woollen fabric. Thus, much of the heat is left behind on expiration in die fabric which 
i.s also moi.stcncd by condensation of the water %-apour. In consequence, the air inspired 
through the fabric is partially warmed and with relative humidity raised enough 
appreciably to reduce the pulmonary evaporation. 

Some care was needed to prevent many of the young Commandos from letting their 
cilthu.siasm for getting hard canv them too far. The pronudgation of the nece.ssary 
knowledge among the training staffs i.s not a difficnit matter, and having recently been for 
that purpose on a lengthy tour of training establishments I found everywhere a surprising 
keenness among the personnel to learn all about it. One of the most important things to 
learn by experience is how far the liardcniiig process can be carried ivith advantage to the 
trainee. For instance, if certain troops were being trained for a particular operation on 
which they had to stand for an hour up to their waists in cold water, one would not go as 
far as that in the course of their training because it would do them harm instead of good. 
The fact that training must always keep witliin physiological limits must never be over- 
looked, The actual details of the training depend very much on local conditions. The main 
idea must be by gradual- stages to provoke and strengthen the reaction of the entire 


leat mechanism. 

This form of training is concurrent with other subjects and it may be that scheme.^ 
asting several days over siidi country as the Western Highlands, w'ith the shelter of 
"rees hard to find, have to be carried out by troops whose hardening has not yet gone very 
ar Here one can only, as far as possible, temper the wind for lamh.s not shorn but in 
lenim battlcdress and with only one blanket. 

To endure successfully severe exposure in the netd. a man must be able to fend for 
•mcelf and learn ingenuity in devising method.s to meet contingencies a.s they arise, 
rhic he* cannot do without simple scientific instruction. The subject is one which 
” fail to interest the medical branches of the combatant Services and by keeping 
'“'fhe essential and easily understood factors I have outlined, thus talking to, but not 
o thc e.sc impart to them much valuable information. 
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protein consumed. But difl'erent proteins vary in tlicir ability to prevent the lesion. 
Uascin tor cxainpic is cfTcctivc in small ainounis, yeast protein, when the sole source of 
protein, is incfrective even in large amoiints. The most obvious dilTcrciicc bctivccn these 
two proteins is that the former is rich, and the latter poor, in the amino-neid methionine, 
and It has' been found that yca.st protein can be matle to protect as cffectivelv as casein 
when It IS enriched by the addition of atlcquatc amounts of methionine (Himsworth and 
Glynn, 19-1‘lc). 


hen rats arc given :i diet appropriately low in (irotein they remain apparently well 
for weeks. I hen suddenly they fall ill. 'Some die in a matter .of hours and .show 
massive necrosis of the liver; otliers survive in precarious health to develop jaundice, 
ascites and utdema, and at death these show nodular hyperplasia. There arc several 
points in this sequence which merit attention. First,' that before the illness develops 
there is a long latent period and during the whole of this the animal is e.\poscd to the 
defective diet; second, that the illness is of sudden development and that until its onset 
the liver is normal in appearance; third, that complete recovery docs not occur and that, 
in those animals which survive, scarring of the liver is always found. 

Of particular interest is a variant of this lesion — partial, massive, Jiepatic necrosi.s. In 
this condition the necrotic processes, and their scqucl.'c, •arc limited to the left lobes of the 
liver. This lesion develops in animals receiving sufficient protein to prevent the develop- 
ment of generalized massive necrosis but insufficient to protect entirely. Injection of 
Indian ink into the spleens of normal animals shows that the ink is carried to those 
parts of the liver in which the partial lesion develops (Glynn and Himsworth. 1944; 
Himsworth and Glynn, I944h). Islow it has been shown in several species that the blood 
from the superior mesenteric vein docs not mix freely with that from the splenic vein 
in its short transit through the portal vein. As a result the former, goes mainly up the 
right branch of the portal vein to the right lobes of the liver; the hatter up the left branch 
to the left lobes. As the products of protein digestion from the small intestine’ are 
carried in the blood of the superior mc.scntcric vein it is evident that, when the diet is 
deficient in protein, this deficiency will be more advanced in the left lobes. The 
occurrence of partial massive necrosis is to be explained on these lines. The importance 
of the partial lesion is that it indicates that circulatory factors may determine whether or 
not a dietary necrosis shall develop. 


(b) Diffuse hepatic fibrosis of the liver (portal cirrhosis). — Tlic common feature of diets 
which cause this lesion is that dicy all produce, and maintain, heavy fatty infiltration of 
the liver (Himsworth and Glynn, 19446). To do this the diets may be either rich in fat 
or deficient in lipotropic factors. 


The clinical course, and the pathological changes in the liver, of rats on such diets are 
in marked contrast to those in rats developing massive acute necrosis. First, diffuse 
hepatic fibrosis requires months rather than weeks for its development. Second, there 
are no episodes of acute illness; for .several months the anim.-ils remain well and then 
their health gradually deteriorates. Third, the pathological changes in the liver develop 
gradually, not fulminantly as in acute necrosis. Fourth, there is no evident necrosis 
at any stage. Fifth, heavy fatty infiltration of the liver is an essential precursor and 
concomitant of diffuse fibrosis, while the development of acute necrosis is independent 
of such infiltration. These points ,ire sufficient to indicate that, at least on first analysis, 
diffuse hepatic fibrosis and massive .acute necrosis are distinct conditions. But it is still 
possible that fundamentally they are related and that their manifest differences are due 
to local conditions inside the liver. Hepatic necrosis occurs when the parenchymal cells 
receive insufficient supplies of a factor contained in protein. This may occur either 
because the blood contains too little or, when sufficient is present, because of an inade- 
quate blood flow through the liver It is easy' to im.agine that when the liver cells .are 
choked with fat the flow through tortuous, intralobul.ar sinusoids may be so retarded 
that by the time the blood reaches the central cells it is. largely depleted of nutriment. 
Under^such circumstances unobtrusive death of the centrilobular cells may occur con- 
tinuallv and, .as Cameron' and Karunaratne (1.936) h.avc shown, repeated attacks of 
cf-ntrilobular necrosis lead eventually to portal cirrhosis. In this connexion certain 
^vrieriments on the result of intravenous injection of methyl-cclluloses, arc of interest 
expcri ., Xhesc inert substances .accumulate in such quantities in the Kupffer 

(Hueper, 1 ^ ;• ■ ,y}jo}e organ. After several weeks centrilobular 

cells of ‘"Loofeven though the animals are taking a norma! diet. Connor (1937) has 
necrosis .imUar suggestion to explain portal cirrhosis in man and in diabetic 

put fortvard a ‘jj considers that fatty infiltration of the parenchyma! cells so 

dogs with fatty ineis. 
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interferes with intralobular circulation of blood that the central cells are damaged by 
anoxia. • 

Whatever the ultimate decision on this point, however, experimental massive hepatic 
and diffuse hepatic fibrosis are sufficiently distinct, clinically 'and pathologically to 
require that, at least in the present state of knowledge, they be considered separately in 
relation to hepatic disease in man. 


M.vssive Hepatic Knenosts in Ma.n 


In certain parts of the tropics a massive hepatic necrosis occurs which, the evidence 
suggests, may develop as the direct result of a dietary deficiency of protein. In Uganda 
this lesion and its sequel, nodular hyperplasia, are relatively common among the native 
population (Muwazi and Trowell, 1942). The native diet is one of the most deficient in 
protein found in the world. A so-called cirrhosis of the liver is common amongst 
Africans on the Rand. Gillman (I944 <j) found that on giving their diet to rats a 
nodular hyperplasia confined to the left lobes of the liver developed. Such a partial lesion 
is, in our experience, diagnostic of a prcviouslv occurring partial massive necrosis, for 
true portal cirrhosis (diffuse hepatic fibrosis) is widespread throughout the organ in all 
its stages. A fibrosis of the liver is also common in certain parts of India and Hughes 
and' Shrivastava (1927) have correlated this with a preceding severe attack of jaundice. 
Such jaundice is particularly apt to occur after a severe epidemic of malaria has incapaci- 
tated a communitv, and fatal cases, although they show no esidence of active malaria, 
have massive hepatic necrosis. From time to time in various parts of the tropics reports 
are received of an outbreak of “yellow fever”. On investigation no yellow fever is found 
but the livers from fatal cases show massive necrosis. By the cdurtes3j of Dr. Hugh 
Smith of the Rockefeller Foundation we have been able to examine sections from such 
cases obtained from an area in South America. They were microscopically indistinguish- 
able from those of rats with dietetic massive necrosis. It is noteworthy that such outbreaks 
■seem only to occur among people living on diets grossly deficient in protein. 


The' massive hepatic necrosis occurring in temperate climates presents a different 
problem (Himswonh and Glynn, 1944rt). Here there is no indication of a direct dietary 
deficiency of protein. The massive necrosis seems to occur as a complication of some 
other condition. These conditions fall into two groups: first, those which do not usually 
give rise to liver damage; second, those which characteristically give rise to mild Uver 
damage from which recovery is the rule. Pregnancy and exposure to such poisons as 
T.N.T. and cinchophen are examples of the first group. It has long been known that 
massive necrosis, although a rare condition, is particularly prone to attack pregnant 
W'omen. It is also evident that during pregnancy the nutritional requirements of the 
foetus are satisfied at all costs, even at the expense of the mother. If because of a poor 
diet, anorexia or persistent vomiting, the mother is relatively starved, conditions are ripe 
for the development of nutritional deficienty. The suggested mechanism of the massive 
necrosis seen in some T.N.T. workers is best explained bv considering the investigations 
. on selenium poisoning. Rats fed on grain grown on soil rich in selenium develop an 
hepatic necrosis and nodular hyperplasia apparently identical with that seen in rats on a 
low protein diet. This selenium necrosis is prevented by the addition of casein or 
methionine to the diet. In the protein of plants grown on soil rich in selenium it is 
found that this element has replaced the sulphur in the methionine and apparently such 
selenium-amino-acids are_ inutilizable. T.N.T. combines with amino-adds. It is sug- 
gested that this combination is iuuti’lizable. These are examples of what may be called 
conditioned amino-acid deficiencies. 

. ^ But the majority of cases of massive hepatic necrosis develop as complications of condi- 
tions such as intective hepatitis, yellow fever vaccine jaundice, chloroform and phosphorus 
poisoning, which habitually cause liver damage. The liver damage normally foifnd in 
these condmons i^ however, quite different, they cause a zonal, not a massive, necrosis, 
and fvom . recovery usually, if not always, occurs. We have, therefore, to 

Teat' of widesprLd^TTT®! Supervene on a zonal necrosis. Livers which are 

rhfTiiv necrosis are tense and swollen. It is suggested that the 

pZ'eln nutrients the slowlTjeUT-h^^hf ffi 

Ld massive necrosis occurs- insufficient nutriment to the cells 

cells can survive and later bv majority of the 

recovers. The outcome thusTneS'"*’' " restore the damaged organ so that the patient 
protein nutriment in the bffind between the amount of 

upon the .swelling of the narenrh^ J?^ circulation consequent 
^ inrencrnma! cells. In this connexion it is of intere.st that 
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pregnant women wlio contract infective licpntitis arc more prone than males and non- 
pregnatit nonjctt m cVic from m.-issira hepatic necrosis (Coc/cayne, /9/2j: and that in 
icccnt studies of yellow fever vaccine hepatitis the hiortaliiy rate from massive hepatic 
necrosis among well-fod American troops was 0-1% (Findl.iv ct at., I9-I.I) while among 
ill-fed Isrnzihan natives it was 2-4% (Fox ct at., 1942). 

Whilst in no single instance cited above is it proven that the ohserved massive hepatic 
necrosis or nodular hyperplasia, result.s from protein' deficicnev the indications from all 
point in the same direction. Tlie hypothesis tliat massive hepatic necrosis in man may 
result from an inadcijiiate sujrply of protein to the liver, uiiefhcr this inadequacy is 
brought about directly or indirectly, mtisi therefore be con.sidcred as a serious possibility. 


Hu.M.A.V PoilTM. ClItKHOSI.S 

In Western countries portal cirrhosis js iraditionallv associated witlt alcoholi.sni. All 
recent investigations Jinve .shown, however, that nScobniism cannot he its e.s.scntia! cause, 
and is, at most, a contributory factor (Jollilfe and Jellincl:, 1941). In Africa and the East 
strong evidence .against such an association has long been available for there classical portal 
cirrhosis is widespread amongst native peoples who, cither hv religion. or poverty, arc 
pretented from alcoholic e.\cess. Keceiit cNperiincntal work suggc.sts an e.splanation of 
these ohservntion.s. 

The es.sential pre-requisite in tlic production of experimental portal cirrhosis is apparently 
a heavy, prolonged^ fatty iiifdtrat/on of the liver, whether this is produced hy high-fat 
diets or by low-fat diets dcficicm in lipotropic factors. In the early st.agcs of alcoholism 
such a fatty infiltration is common; in the Liter stages the common lesion is portal 
cirrhosis. So impressed were the French clinicians of the ninctccntli century with this 
sequence that they di.stinguishcd an carlv st.igc of “steatosis” of the liver, when the 
organ was enlarged, from a later st.agc of cirrhosis of the liver, uhen the organ ira.s 
shrunken' and atrophic (Trousseau, IS70). Consideration of. the nutritional aspects of 
,'dcoholi.sm suggests how .such a preceding fatty infiltration could be brought about, .and 
maintained, Alcohol contains no lipotropic factors. In excess it produces gastritis, 
impairs appetite and so limits the addict's intak'c of food. Further, alcoliol is expensive, 
and .so arc the foods rich in lipotropic (.actors such as protein. All these factors tend in 
the same direction, to the production of a fatty liver. The evidence from Africa and the 
East points to a similar explanation for the portal cirrhosis which is so common in certain 
tropical regions. There a condition chamcterized by heavy, fatty infiltration of the livet 
is known to occur amongst native peoples living on poor diets. By the courtesy of Dr. 
H. C. Trowel! of Kanqwla, Uganda, I have been able to examine sections from such a 
case and these show such a distension of the liver cells with fat as, in expcrimeiil.'il 
animals, would presage the development of portal cirrhosis. Recently Dr. Joseph Gillman 
(19446) of the Witwatcrsiand University has informed me that, using the aspiration biopsy 
technique, he has obtained from the same patients successive samples of liver showing 
every stage from such a fatty infiltration to cla.ssical [jortal cirrhosis. The diets eaten by 
the natives, both in Uganda* and on the Rand, arc low in protein and deficient in tho.se 
vitamins which in nature are associated with strong lipotropic factors such as choline. 

It thus appears that all over the world portal chrhosis is associated with the consump- 
tion of defective diets which are productive of fatty infiltration of the liver; and, further, 
that such fatty infiltration of the liver m.ay develop into portal cirrhosis. Whether 
alcohol in excess may contribute to the development of this lesion by n direct toxic 
action on the liver cells is .still unsettled. But even if it can. it appears that such a 
contribution is gratuitous and that the apparent association of portal cirrhosis ivitli 
alcohol can more easily be e.xplained as ,t result of the malnutrition consequent upon 
alcoholism. 
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pregnant women wlio eontraci infective liepatitis are more prone than males and non- 
pregnant women to die from massive hepatic necrosis (Cochaync, 1912); and that in 
recent studies of yellow fever vaccine hepatitis the hiortalitv rate from massive hepatic 
necrosis among weil-fod American troops was (I'indlav t-l al, i94d) while among 

ill-fcd IJrazilian natives it was 2-‘l% (Fox ct al., 1942). 

Whilst in ho single instance cited above is it proven that the observed massive hepatic 
necrosis or nodular hyperplasia, results fnmi proteiif dcficicncv the indications from all 
point in the same direction. I he hypothesis that massive hejtatic necrosis in man may 
result from an inadctjiiate .supply ol protein to the liver, whether this inadetjuacy i.s 
brought about directly or intlircctiy', imist therefore be considered as a serious po.ssibilily. 


Hu.max Poktal Ciiinnosis 

In ^Vcstern countries portal cirrhosis is traditionally associated with alcolioliiin. All 
recent investigations iiavc shown, however, that alcoholism cannot be its essential cause, 
and is, at most, a contributory factor qollill'e and Jellinek, 1941). In Africa and the East 
.strong evidence .against such an a.s.sociation h.as long been av.ailahle for ilicrc cla.ssical portal 
cirrhosis is widespread amongst native people.s who, cither bv religion. or poverty, arc 
prexented from alcoholic e.Ncess. Recent experimental work suggests an explanation of 
thc.se observations. 


The essential pre-retpiisitc in the production of experimental portal cirrhosis is apparently 
a iicavy, proloiigcci; fatty infiltration of the liver, whether this is produced by high-fat 
diet.s or by low-fat dict.s deficient in lipotropic factors. In tbe early st.agcs of alcoholism 
such a fatty infiltration is common; in the later stages the cornmon lesion is portal 
cirrhosis. So impressed were the French clinicians of the nineteenth century with this 
sccpicncc that they distingiushcd an early stage of “steato.sis” of the liver,’ when the 
organ was enlarged, from a later .st.agc of cirrhosis of the liver, when the organ was 
shrunken- and atrophic (Trousseau, 1870). Consitlcration of the nutritional aspects of 
alcoholism suggests how such a preceding fatty infiltration could be brought about, and 
maintained. Alcohol contains no lipotropic factors. In cxce.ss it produces gastritis, 
impairs appetite and so limits the .addict’s intake of food. Further, alcohol is expensive, 
ana so are the foods rich in lipotropic factors such as protein. Ail these factors tend in 
the same direction, to the production of a fatty liver. The evidence from Africa and the 
East points to a similar explanation for the portal cirrhosis which is so common in cert.iin 
tropical regions. There a condition chamctcrizcd by heavy, fatty infiltration of the liver 
is known to occur amongst native peoples living on poor diets. By the courtesy of Dr. 
H, C. Trowcll of Kampala, Uganda. 1 have been able to examine sections from such a 
case and these show such a distension of the liver cells with fat as, in experimental 
animals, would presage the develo|)mcht of portal cirrhosis. Recently Dr. Joscjih Gillman 
(1944b) of the Witwatersrand University has informed me that, using the aspiration biopsy 
technique, he has obtained from the same patients successive samples of liver showing 
every st.ngc from such a fatty infiltration to cla.ssical portal cirrhosis. The diets eaten by 
the natives, both in Uganda and on the Rand, arc low in protein and deficient in those 
vitamins which in nature arc associated with .strong lipotropic factors such as choline. 

It thus appears that all over the world portal cirrhosis is associated with the consump- 
tion of defective diets which are productive of fatty infiltration of the liver; and, further, 
that such fatty infiltration of the liver may develop into portal cirrhosis. Whether 
alcohol in excess may contribute to the development of this lesion by a direct toxic 
action on the liver cells is .still unsettled. But even if it can, it apnear.s that such a 
contribution is gratuitous and that the apijarcnt association of portal cirrhosis with 
.alcohol can more easily be explained as a result of the malnutrition consequent upon 
alcoholism. 

■ . REFERENCES 


CAMERON. G. R., and KARUNARATNE, \V. A. E. Cl 038) 7- FatA. Jiaci., 42 , I. 
COCKATOE. E. a: cm2) Qmr,.y. Med 6 1 

G ^^^MARTIH N.’H^'and MITCHe'LL, J B. (1044) Lamet (ii), ,340. 
?n^°V^’MANSa c.. PENNA, H. a., and PARA, M. (1942) yimer. J. Hyg.. 36, OS 
G?LLMAN, b (19««) Brit. mcd. J. (i), 149. 

(194^) ^‘J?uiMSWORTHrH. P. (1944) J. Path Baa., 66, 29T. 

g^^RGi P Vd"G™LATT H. (1039)V. Med., 70 . 185. 

— Oiti'n 3- ispa. Med; ja, t. 

* n 044 i:) Clvft Sci-i S> - . 

HUEPER, W. C. (1044) Amer.J. Park., 20 , ,3,. 



17 


Section of Medicine 


107 


trast with the livers of methioninc-deficicni animals, actual necrosis of liver cells is rarely 
seen. At most some, slight centrilolmlar necrosis may be noted. 

Nutritional deficiency in the experimental animal may, therefore, lead to two types of 
scarred or cirrhotic liver. The first is the end-result of an acute massive necrosis, or 
yellow atrophy, the second a uniform diffuse fibrosis or portal cirrhosis. They differ in 



FIG. t. — Section through a coarse post- 
necrotic scar. The scar extends across the 
upper edge of the field : below the liver pattern 
is normal showing that the fibrosis is not 
diffusely distributed. Laidlaw’s reticulin stain. 

X 50. 


FIG. 5. — Diffuse hepatTc fibrosis. Section 
shows invasion of the liver lobules by the 
increased connective tissue radiating from 
the portal tracts, with resulting obliteration of 
the normal lobular pattern, l^wdlaw’s reticulin 
stain. X 50. 


(Fig. 1 is reproduced by hind permission of the Editor of the Journal of Pathology and Bacteriology ; 
figs. 3 and o' by kind permission of the Editor of Clinical Science.) 


Ktiologv and evolution and they may be distinguished by the criteria of postnecrotic 
nodular hyperplasia laid down by Mallory in 1911, namely gross irregularity in- the 
distribution of the lesions, presence of areas of recent necrosis and evidence of compensa- 
tory hyperplasia of intact liver lobules in uninjureti parts of the liver. To these may 
be added the greater severity of involvement of the left half of the liver, and the presence 
of hremosiderin-laden macrophages in the scar tissue. 

Reference. — MALLORY, F. B. (1911) Bull. Johns Hopkins Hasp., 2J, G9. 


Professor John Beattie discussed the possibility of dietetic factors influencing the sus- 
ceptibility of a population to epidemic forms of hepatitis. He pointed out in this con- 
nexion that variations in the virulence of the infective agent and the degree of immunitv 
of .the population must also be taken into consideration when investigating any isolated 
epidemic. Because of the presence of at least three possible variables, investigation of 
small local epidemics cannot be expected to produce other than equivocal results. The 
possibility that some relation between protein intake and incidence of hepatic damage 
mav exist cannot however be excluded. In t«o populations on different levels of protein 
intake the incidence of infective hepatitis during a two-year period was markedly higher 
in the population on the lower intake. Investigation of individual cases of infective 
hepatitis demonstrated clear evidence of low protein intake in sonic but not in others 
Supplementation of the diet with methionine was apparenclv effective'in protectine nntienr.! 
receiving arsenical treatment for syphilis against hepatic damage. ^ 

if a methionine deficiency were the factor determining the siisceptibiiitv of an individinl 
to the iirus agents causing infective hepatitis and post-arsphenamine iaundicc one would 
expect that administration of methionine to a patient suffering from one or other of tLse 
Jan. — ^Med. 2 . wiese 
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instances in sinusoidal rupture and hatmorrhage but tarely to a conspicuous extent. The 
portal tracts become inliltratcd with cells, mostly polymorphonuclear leucocytes, whilst 
the centra! zones become crou’ded with mononuclear cells mainly of hlstiocytfc type pre- 
sumably derived from the KupITcr cells. The density with which thc.se mononuclear 
cells accumulate Icad.s to apparent compression and rc-collapsc of many of the sinusoids, 
the necrotic area being eventually rc|>!accd by an extremely cellular, poorly vascular 
granulation tissue. This is next invaded by proliferating bile ducts from the portal 
tracts which may be slight or very pronounced. The cellular infiltration of the portal 
tracts which at first is .slight and mainly polymorphonuclear is more marked at this stage 
and mainly histiocytic. Portal tract.s in the vicinity, but not included in the area of 
necrosis, frequently, but not invariably, show a .similar infiltration. 

T he replacement of the necrotic tissue by a cellular granulation tissue results in con- 
siderable reduction in volume which becomes further accentuated by the usual maturation 
changes^ of such tissue, namely, reduction in ccllnlarity accompanied by formation of 
connective tissue fibres. Tlic latter are almost exclusively of the argentophil rcticulin 
type (fig. d): very few collagen fibres sttiinablc by van Gicson's mixture arc seen. Hut even in 
the oldest lesions the tissue is still rich in cells the majority of which retain their 
histiocytic ajipearance. In most instances these cells ,arc obviously pigmented, brown 
pigment occurring in fine dust-like granules. Some but not all of ibis pigment gives a 
positive Prussian blue reaction for iron. 

Regenerative activity by the surviving liver ccll.s becomes apparent at about the same time 
as the proliferation of tlic bile ducts. ^ This is most marked in the vicinity of tltc portal 
tracts and rare in the more isolated groups of liver cells in which .signs of necrobiosis 
may now frequently be seen. In those lobes tvhcrc necrosis of the liver cells has been 
complete the area comes tO' consist entirely of pigmented cellular scar tissue. Where 
groups of liver cells survive and regenerate a form of hepatic cirrhosis results in which 
nodules of liver cells arc present, irregular in internal arrangement and separated by wide 
bands of celtulnr scar tissue, a picture indistinguLshablc from so-called nodular nypci- 
plasia in the human liver following subacute yellow atrophy. As in the human the 
lobes least affected in the acute stage may show remarkable comjtensatory hyperplasia in 
the healed stage. 

The second type of liver lesion producible in rats by appropriate diet is a diffuse. fibrosis 
comparable to human portal cirrhosis. The essential feature of this cirrhogenic diet is 
a deficiency in lipotropic factors resulting in .severe accumulation of fat in the liver cells. 



FIG. 3. — Diffuse hepatic fibrosis; “portal cirrhosis . The whole surface of 
the organ is finely granular. as fl result of a diffuse nbrosis. There arc no deep 
scars such as occur in postnecrotic scarring. x o/4. 


[’or the first hundred to hundred and fifty days on the diet the only dcmonstrahl 
heoatic abnormality is severe fatty infiltration with distended liver cells and apparent 
sinusoidal compression. From about this time onwards a progressive fine uniform granu- 
liritv aDoenr.s (fie. 3) associated with increase in the fihrous tissue of the portal tracts and 
/ leLer extent round the ccntrilobular veins. With extension of the fibrou.s tissue 
f nortil tract to portal tract, an accentuation of the norm.-il ibbulnr pattern mny 
1 oprosis however, does not rem.tin confined to these area.s, but soon invnde.s 

individual liver lobules ensnaring groups of liver cells in the proce.ss and completely 
the indnicluai 4 , j j ^ p.attcrn (fig. 5). Regenerative hypcrplas..! in die cirsnarcd 

abhteratmg d e normaMoDuy^ distort of this pattern. A vari-able degree of bile- 
duct'^prolifSon cLpletc., the resemblance to human portal cirrhosis. In sharp con- 
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diseases would result in, ra])id improvement. In •milcl ca.sc.s it is dilTiculf to prove that 
.such an improvement occurs as a resiih of the methionine hut in tlic more severe types 
rapid improvement is clearly the result of the methionine medication. Iri the latter type 
'of ca.se methionine wa.s given in large doses by vein with good results. It was emphasized 
that intravenous methionine infusions arc not free from danger and precautions niii.st be 
taken to guard against ketosis and acidosis following such treatment. 

Profe.ssor Beattie stressed the importance of ensuring an adequate protein intake 
during convalescence. This is of particular importance when experiments arc designed 
to test statistically the effect of methionine in promoting the cure of the common and 
mild type of infective hepatitis. 

Major Clifford Wilson said that there was no convincing evidence that dietary deficiency 
was a factor in determining the cour.se of infective hepatitis in this country. He had 
conducted therapeutic trials witli methionine on 100 men, alternate eases serving as 
controls. 5 g. of methionine tverc given daily’ by moufh. There was no significant 
difference in the treated and control groups in either clinic.al or biochemical criteria 
of severity. It was concluded tliai addition of methionine in amounts equivalent to 
doubling the protein intake iiad no demonstrable .effect on the di.sca.se. 


Professor Himsworth, in replying to questions, strcs.scd two points. First that his 
results did not, prove that massive hepatic necrosis was directly due to methionine 
deficiency’. To prove this experiments in which amino-acids provided the only .source 
of dietary nitrogen were needed. What bad been shotvn was that this lesion wa.s 
produced' by a low protein diet, particularly one deficient in sulphur amino-acids and 
prevented bv methionine. Second, he said that the results gave no indication that die 
incidence. of hepatitis due to poison.s or viruses could be influenced by diet. They did, 
' however, suggest that a high jirotcin diet, or methionine, might prevent such eases 
developing the complication, ma.ssivc hepatic necrosis. 
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President — ^FEA^’xxs T. Evaxs, M.B., D.A. 

[November 5, 194-}] 

Spinal Analgesia in the Very Young and Further Observations. 
By W, Etheringtok-Wilson, F.B.C.S. 

Ten years ago I read a paper and showed a long film in connexion with the anatomical, 
physical and experimental side of spinal analgesia (Froc. Roy. Soc. Med., 1934, 27, 323). 
The work suggested a choice of technique inclitding the method of timing a light solution 
travelling up the vertical spinal canal, in order to obtain the required levels of block: 
the essence of control. 

I now have the careful record of 1,600 supervised cases. The alterations in technique 
have been few and minor. I have now a simple formula, for more accurate estimation 
of the timing in seconds. It has also been used for spinal analgesia in a small series of 
babies and the very young. 

Vertical ascent . — ^The advantages of the upward travel of a hypobaric solution- along 
the straight, or almost straight, spinal chimney, bear repetition. (1) Automatic and 
thorough mixing in the shortest possible time. (2) Once mixed the solution is very 
rapidly fixed and no alteration in segment level can be obtained. (3) Ascent is slow, as 
the fluid ploughs its way up through the denser cerebrospinal fluid and past other solid 
obstructions: this braking action is not fully appreciated. (4) The Trendelenburg 
position immediately stops ascent: if the rate of travel is known, segmental levels can 
be obtained. The spinal analgetic is therefore fully controlled. (5) It is not a volumetric 
method. It allows of the smallest possible effective dosage. (6) Any powerful solution 
being used is diffused over a long length of canal, well mixed and therefore not liable to 
inflame nervous tissue. 

Forinida . — Owing to the varying lengths of patients’ backs irrespective of stature, it 
soon became obvious that the length of the high spinal run should be measured, i.e. 
4th thoracic spine to thumb-nail impression in the 4th lumbar space, with the patient 
in the vertical, inclined, lumbar-puncture position, on the operating table. For all 
light nupercainc solutions the formula figure is 5. For spinocaine the figure is 2. 
Suppose the high spinal run is 16 in.; 16 by 5, or SO seconds, is the timing for a high 
block using nupercaine, and 16 by 2. or 32 sAonds using spinocaine. 

Worked out anatomically and from experience, it happens that a low spinal (L. 1, D.12) 
is one-halF of the high or 40 seconds, and a medium spinal (9-10 D.) is 3^ of the high or 
60 seconds, with certain particular dosage. Timing commences as soon as the piston 
is pressed and the injection of nupercainc must be completed within IS seconds. Interval 
blocks between high, mid and low din be obtained. Tlje lumbar puncture needle is 
only removed at the last moment, the thumb being kept on the piston throughout the 
operation: the patient is now sat bolt upright. 

I have previously pointed out that the bigger the injection, the more rapid the rise. 
In order to simplify matters, I have for years recommended to the beginner and indeed 
to the experienced,- a uniform dosage of 13 to 14 c.c. of nupercaine or 1)^ to 2 c.c. of 
spinocaine for all heights. In this formula, therefore, there is only to be remembered, 
the fixed dosage, the formula figure of 5 or 2 when using nupercaine (S.G. 1-003) or 
alcoholic spinocaine (S.G.- less than 1); .also the fact that low and mid-spinals arc half 
Jan. — An/esth. 1 
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diseases would result iii.rai)id iinprovcnicnt, Iii-niitd cases it is difficult to prove that 
such an improvement occurs as a result of the methionine hut in the more severe types 
rapid improvement is clearly the result of the methionine medication. In the latter type 
"of ease methionine was given in large doses by vein with good results. It w:is emphasized 
that intravenous methionine infusions arc not free from danger and precautions must be 
taken to guard against ketosis and acido.sis following such treatment. 

Professor Beattie stres.sed the importance of ensuring an adequate protein intake 
during convalescence. This ts of particular importance when c.vpcriments are designed 
to test statistically the effect of methionine in promoting the cure of the common and 
mild type of infective hepatitis. 

Major Clifford Wilson said that there was no convincing evidence that dietary deficiency 
was a factor in determining the course of infective hepatitis in this country'. He had 
conducted therapeutic trials with methionine on 100 men, alternate cases serving as 
controls. 5 g. of 0101111001110 were given daily hv mouth. There was no significant 
difference in the treated and controi groups in either clinical or biochemical criteria 
of severity. It was concluded that addition of methionine in amounts equivalent to 
douhling the protein intake had no demonstrable effect on the di.scase. 


Professor Himsworth, in replying to questions, stressed two points; First that his 
results did not, prove that massive hepatic necrosis was directly due to methionine 
deficiency. To prove this experiments in which amino-acids provided . the only source 
of dietary nitrogen were needed. What had been shown was that tliis lesion was 
produced by a low protein diet, particularly one deficient in sulphur amino-acids and 
prevented hv methionine. .Second, he said that the results gave no indication that the 
incidence. of hepatitis due to poisons or viruses could be influenced by diet. They dtd, 
'however, suggest that a high protein diet, or methionine, might prevent such cases 
developing the complication, massive hepatic nccro.sis. 
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labels on the ampoules. The nupercaine ampoules tvere etched at mj request a few 
years ago and the labels done away with. 

Trendelenburg position . — High tilts are unnecessary for tire coroperative surgeon. 15 
degree tilts and more are steep and can be dangerous, on account of cerebral congption, 
cyanosis ani> wobse; the possibility of the downward flow of heavy uncontaminated 
cerebrospinal fluid from the sacral canal, carrying the solution with it towards the head, 
must be borne in-mind, I now recommend approximately an 8 degree slope which must be 
accurately measured. In complete intestinal obstruction where the abdomen is not 
particularly tympanitic, i.e. where the small intestine is loaded with heavy fluid contents, 
a steep slope down is particularly dangerous, because of pressure on the diaphragm and 
cardiac area. It is always wise to emptv' the stomach and keep the tube in sitii, during 
the first half-hour or so after the lumbar puncture. A sloped trolley returns the patient 
to the tilted ward bed. 

For positioning the arms when the patient is in the dorsal potition, I use a flat wooden 
or metal board 60 in. by 5 in., hinged centrally. This support passes under the sorho 
mattress, is padded at the outer thirds hut not where it passes under the table mattress, 
for the purpose of a light fixation and abduction of the arms. The advantages of this 
posture are; No pressure on the chest. Easy access for examination of pulse and for 
intravenous therapy if necessary. Comfort (see illustration). 



Prone position.— -In a series of cases tested out I am satisfied that this posture has no 
place in my technique. Once a solution is mixed with the cerebrospinal fluid the prone 
position will not give a stronger douche to the dorsal roots.' It is an unnecessarv' and 
unjustifiable manipulation of the patient. 

Skin tests.-— Except for an occasional demonstration, I never test the height of block 
before operation, apart from the information gained by the clipping of towels in position. 
There is time for testing after most operations; many towel clip tests are quite unreliable 
for the simple reason that the patient has Ijeen premedicated. Some hardly feel the 
prick, some feel it but cannot be bothered to respond, or may be incapable of a trustworthy 
localization. I have seen an qnajsthetist practise passing a nasal intratracheal tube during 
an operation under a low spinal analgesia for hernia, with little or no objection by the 
patient. I ha'ic frequently got no -response by pricking the scalp. 

Multiple spinals . — 131 cases had more than one spinal block. The figures above the 
line relate to the number of cases and below the line to the number of spinals. 
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and Ihrcc-qiiarlers of the liigh respectively. This formula, using nupcrcaine 1:2,. 
1 : 2,000, is applicaltlc to babies and children {see table) but here of course the i 


,500 or 
dosage 


DOSAGE AND TIMING BY FORMULA. 


Multiple 


Sp. Analg. in the Young. 

Back to Time in seconds Doscnuncrc 

ih. sp. 

high sp. 

1:2,000 


38 

2 c.c. 

4 

20 ' 

2 C.C. 

S 

25 

2i C.C. 

C 

ao 

3 'C.C. 

7 

35 

4 c.c. 

8- 

40 

0 c.c. 

1) 

45 

7 C.C. 

30 

50 

8J c.c. 

11 • 

55 

10 dc. 

12 

CO 

11 c.c. 

Above for high spinal «= r» th. seg . ; 
a of liigh e=» mid-spinal 0-30 th, seg 




j of high ■= low spinal •= 3£D., IL. seg. 

varies according to size. A formula for any hypobaric solution of known and constant 
specific gravity may be easily worked out. 

Hack measurement.— Some 2,000 hacks have been measured, and the following points 
noted: (1) The average male high run is 15 to ISjA in. (2) The average female high 
run is 14 to 14 in. (3) Numerous female backs are longer than male.s. (4) A girl of 
13 may have an adult-sized hack. (5) The ma.vimum dillcrencc 1 have so far recorded 
in the average adult is 8 in. between the extremes. (6) Sex does not influence dosage. 

For simplicity, in actual practice most cases arc measured from the landmark the 7th 
cervical spine. In the majority of cases the 4th dors.al spine level mark is 4 in. lower 
down. Thus the 20-in. hack from 7th cervical .spine to the 4th lumbar space has a high 
run of 16 in. 

Solutions . — My e.xpcricncc now is limitcd'to nupcrcaine and spinocninc, and I usually 
prefer the latter; the reason being that 1 : 1,500 nupcrcaine is not quite strong enough. 

In 1934, from a certain point of view, I wrongly condemned alcoholic solutions; I still 
think they may not be safe when used ignorantly. Convinced that nty technique was 
the better way of controlling alcoholic spinocaine, I began its use in February 1938 and 
well over 600 cases arc recorded. I would stress here, that when using such a solution, 
details of timing, &c., must be strictly obeyed; a slightly steeper Trendelenburg 12 degrees 
is used for two minutes, after which the usiial S degree operating slope is assumed. The 
advantages of spinocaine arc seen in my statistics, c.g. in every hundred cases it constantly 
shows 91% of perfect spinals, as against 85% with 1 : 1,500 nupcrcaine. These very critical 
figures represent a score of anrcsthcti.sts, including some Housemen and therefore can 
be improved upon by the more skilled. Nupcrcaine I ; 2,000 successes drop W 
78%. In September 1935 1 :2,500 nupcrcaine was made for me, for babies, .small 
children and die decrepit: A trial in- over 100 adults docs not recommend its routine 
use, with 70% success and 30% necessity for supplements. Spinocaine (novocain) has 
the disadvantage of not lasting out the bigger operation of one and a half hours or 
longer; such operations, however, .should be few, c.g. pcrineo-abdominal excision of 
rectum, massive abdominal adhesion.s, diflicult colectomies and some cases of partial, 
gastrectomy. Intravenous pcntothal, ably championed by Jarman, has easily assisted 
out some of the long cases; its use as an amnesic is admirable, but it must be remembered 
during spina! analgesia that the do.se is measured in drops and not in c.c. The advan- 
tages of alcoholic spinocaine may be summed up thus; .in effective, because a strong 
novocain solution: promotes c.xcellent, rapid, complete mixing in its vigorous spread, 
during ascent. It is not true that the alcohol ascends and leaves the novocain behind; 
the small dose 1 to 2 c.c. is more controllable for c,\act block levels; its effects pass off 
more rapidly than nupcrcaine, a great advantage as well as a disadvantage; it is more 
useful in unilateral spinals .owing- to the-greiiter divergence of its .specific gravity from 
that of the cerebrospinal fluid; nerve block is more rapid. At the present time I 



Twirtnnatelv in wartime 1 have been unable to get this prepared and hoped to liave 
hid some experience bv now. I first warmed the amjjouics (unnecessary for alcoholic 
Vnfmioiisl in 1925 when using stovaine. Ampoules and syringes arc now kept in an 
■defied water bath temperature HOT. The rapidity of cooling is remarkable. If the 
acidified water removal of the ampoule and injection into the patient he two 

interval will have fallen to subnormal. For years I have prohibited 

minutes, tne tcmpciaiui^ 
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labels on the ampoules. The nupercaine ampoules were etched at my request a few 
years ago and the labels done away with. 

Trendelenburg portion.— High tilts are unnecessary for the co-operative surgeon. 15 
degree tilts and more are steep and can be dangerous, on account of cerebral congestion, 
cyanosis and worse; the possibility of the downward flow of heavy uncontaminated 
cerebrospinal fluid from the sacral canal, canydng the solution with it towards the head, 
must be borne in-mind. I now recommend approximately an 8 degree slope which must be 
accurately measured. In complete intestinal obstruction where the abdomen is not 
particularly tympanitic, i.e. where the small intestine is loaded with heavy fluid contents, 
a steep slope down is particularly dangerous, because of pressure on the diaphragm and 
cardiac area. It is always wise to empty the stomach and keep the tube in sitii, during 
the first half-hour or so after the lumbar puncture. A sloped trolley returns the patient 
to the tilted ward bed. 

For positioning the arms when the patient is in the dorsal position, I use a flat tvooden 
or metal board 60 in. by 5 in., hinged centrally. This support passes under the sorbo 
mattress, is padded at the outer thirds but not where it passes under the table mattress, 
for the purpose of a light fixation and abduction of the arms. The advantages of this 
posture are; No pressure on the chest. Easy access for examination of pulse and for 
intravenous therapy if necessary. Comfort (see illustration). 



Shows padded cloth and tape spectacles : abducted arms lightly fixed by arm 
cover with three tapes, allowing easy exposure of upper arm for infusions, injections 
or B-P. readings. Chest excursion unhampered. A good position for all forms of 
anatsthesia. The table above is tilted d degrees head-down for spinal analgesia. 


Prone position.--~In a series of cases tested out I am satisfied that this posture has no 
place in my technique. Once a solution is mixed with the cerebrospinal fluid the prone 
position will not give a stronger douche to the dorsal roots.' It is an unnecessary and 
unjustifiable manipulation of the patient, ^ 

Skin fesfs.-~Except for an occasional demonstration, I never test the height of block 
before operation, apart from the information gained by the dipping of towels in position. 
Ihere is time for testing after most operations; many towel clip tests are quite unreliable 
for the simple reason that the patient has been premedicated. Some hardly feel the 
prick, some feel it but cannot be bothered to respond, or may be incapable of a trustworthy 
localization. I have seen an anesthetist practise passing a nasal intratracheal rube during 
an operation under a low spinal analgesia for hernia, with little or no objection bv the 
patient. I have frequently got no response by pricking the scalp. 

- Multiple spinals. — 131 cases had more than one spinal block. The figures above the 
line relate to the number of cases and below the line to the number of spinals. 
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Five solutions were tiscci in these cases, but the great majority are concerned only with 
die three percaines and spinocaine. DilTercnt'sohuions were often used on one individual. 
The results show quite clearly; (1) That repeated careful spinal analgesia has done no 
harm to the nerve tisstic. (2) That a failure, or imperfect case, can be followed next 
time by a perfect result; and indeed the perfect rcsidt may follow the use of the weaker 
solution. Convincing proof is therefore recorded here of the, failure at times to intro- 
duce die dose into the C.S.F., partially or completely. If is a further argument also 
against the existence of rhachi-resistance. 

Complete failures over the whole .scries amount to 2%, but only 0-5% in the last -100 
cases. Such cases mtist be due to entire extradural injection. Imperfect cases arc 
undoubtedly due to the whole dose not being received into the C.S.F.; some may po.ssibly 
be due to spills extradurally; others to the fouling of the arachnoid. Blunt needles, blood 
drips and slow drips, if not rectified arc prone to gi\e rise to a percentage of imperfect 
results. A more successful puitcfure is obtained by corkscrewing the needle further into 
the canal, in the 3rd or lower space only, for 2 or 3 mm. should a slow drip appear. 
I have seen a needle block through not using a stiletto. In four cases of failure after 
successful puncture and injection, the patient w.as sat up again and rcpuncturcd in the 
theatre and in all of them perfect spinal blocks were obtained. In a baby of 7 weeks 
with hypertrophic pyloric stenosis, I failed to get a result after two good punctures and 
injection of 2'/2 c.c. of 1:2,000 nupercainc; the third attempt was eminently successful. 
No further proof is needed that the operator, not the patient, is at fault a.s a rule. • 

It. is easier to draxv off C.S.F. titan to insert a solution, through the same needle, into' 
the subarachnoid shace. 


Unilateral block . — I have for some years when operating on one lower limb, attempted 
such a block, A strict and true unilateral nna;sthc.sia must be nearly impossible to obtain 
for more than twenty to thirty minutes and then only if the lateral position is retained 
throughout the operation. If the patient’s position is altered in sny ten, fifteen or 
twenty minutes, and even longer, from lateral to dorsal, then, within a short while, the 
opposite side will be similarly blocked. The solution used must be of very different .sp. gr. 
from that of the C.S.F. Spinocaine here is very useful and I am now able to block a foot, 
a leg, lower thigh or the whole thigh, by timing, in the lateral position with the table 
sloped head up 12°. For instance, this angle for sixty seconds before putting the he.yl 
down, will block the whole lower limb using 1 Vj c.c. spinocaine. Yet the same dose will 
produce a high spinal in thirty odd seconds in the vertical position. It might seem at 
first that this denies my statement that the vertical position is a slow method of ascent. 
In 1932 and 1933 I conducted numerous experiments and learnt that as the angle of 
upward inclination increases, so die rate of ascent of a solution is hurried. From 45° to 
60° the climb is very rapid, twice as quick a.s in the vertically upright position. The 
more acute angles allow a x’ery slow ascent. I mention these points here because I have 
found them anything but clear in the minds of an-TCSthctists, when discussing the subject. 
In a retained lateral position solutions take much longer to become absorbed : the greater 
the difference in, specific gravity the longer the fixation time. 

Deaths . — I have had no deaths on the table. In a scries of 14 moribund inoperable 
patients all of whom died within a few to thirty-six hours, I deliberately used a spinal 
block for the purpose of information; tivo of these died on the cable and in one of the latter 
1 had informed the coroner beforehand. My object was to find out the limits, if any, 
of spinal block in seriously ill patients. Most of the cases liad intravenous drips and 
they hardly gave much anxiety and one was much impressed by the temporary well- 
being immediately after operation — a state which did not last as the block wore off. ' The 
two thtlt died had no such assistance — one a latc’peritonitis and the other an intestinal 
obstruction with gangrene. The latter case could, I feel, have been saved a sudden 
death, had an infusion been set up and the rotted stomach tube in a small hospital been 
of any service; the patient drowned in her vomit. The stomach tube is part of the 
accessory spinal amcsthetic apparatus, as well as the intrntradical variety. With per- 
mission,"^ another experiment was carried out on a weeks old male, a hydrocephalic 

baby witlr hopeless spina bifida, born in the hospital. 4 c.c. of 1;2,500 nupercainc was 
injected into the cisterna magna and the baby kept head down and on one side. Extensive 
oaralysis and unconsciousness was produced for about two hours. On recovery, a 
unilateral 6th and 7th cranial nerve palsy persisted. The child died some ten weeks 
lifer the 6th nerve having recovered but the facial muscles were still paretic. I do not 
unw’use any premedication in a poor risk and cut it down to a minimum if used at all 
• tUe verv^elderly. Minute controlled doses of pentothal play a part here if required 
Ver awareness Oxygcn is used in most high spinals Intravenous drips arc of the 
tor awarene . A? j „ ^ stimulants of dioicc. Kcmembcr that emergency cases 

.0 ^ gr. 



5 


113 


Section of Anoesihetics 

Unexplained post-operative deaths are often diie to an. undetected high blood urea. 
Phlebitis, embolism and cerebral blood-vessel catastrophes, are not prevented by spinal 
analgesics. I have had three deaths, tvithih the first three post-operative days, irom 
cerebral disasters. 

The following should be avoided: (1) Giving spinal analgesia in bad surroundings, svith 
poor equipment and unclean working conditions. (2) Floating labels off ampoules; 
relying on a single theatre lumbar dab of iodine for the skin. (3) Using a technique 
without full knowledge. (4) The noisy theatre, the heavy-handed impatient, unco-operative 
surgeon. Discussions with a patient or within his earshot. (5) Avoid trying to push the 
lumbar puncture needle through the bone — it will not go and the pain is often the only 
thing a patient remembers the next day. The third lumbar space is the highest safe 
space in the adult. It is not unknown for the spinal cord to be present at higher levels 
and stabbed. (6) Avoid a steep Trendelenburg on die table. It is dangerous from many 
points of view and particularly in the elderly. (/) A lumbar cushion for the relaxed 
spine, on the tabic and post-operatively, will save many a backache. (S) The percentage 
of headaches will dwindle, by twenty-four hours' head-down bed slope. (9) beware of 
over-premedication; post-operative vomiting is largely due to these drugs. (10) Avoid 
as far as possible full consciousness of the patient in the theatre. (11) On occasions, 
especially after a quick operation, or a poor risk, it is unwise immediately to move the 
patient back to die nard. In any case treat spinal cases gently. (12) The sensitivity 
or resistance of the respiratory centres, to drugs, loss of blood and falls in blood-pressure 
varies in individuals. Fractional prcmedicaiion should be a rule. (13) It is unwise to 
mention or discuss spinal anaesthesia with patients; forbid the nurses from doing so. 
The patients should not know they are in the theatre in which case it matters little to 
them what procedures follow.. Nevertheless it .may be wise not to force a spinal on a 
knowing, objecting patient. (14) Get experienced widt a sound technique before consider- 
ing immediate modifications,, altering dosage or methods of injection and other minor 
refinements which experience gathers. Knowledge is gained from much study of the 
books and literature, from the cadaver, skeleton .and- anatomy; visualize for yourself the 
behaviour of coloured solutions in a glass canal; then follows theatre experience and the 
follow-up of the patient. 

Post-operative Complications 

Headaches, mild, are frequent hut temporary. These are not complained of by the 
patient, unless questioned: severe and lasting a few days T5%; persistent for many days 
— I have only seen two cases, which eventually entirely recovered. I have been much 
struck with the relatively larger percentage of fairly severe headaches, occurring in some of 
the failed spinals. For this one is able to offer no explanation. 

Nerve involvement . — I have had no important nerve tissue complication throughout 
this series apart from ten cases of temporary diplopia, usually complained of the next day 
and passing off rapidly in most cases, more slowly in a few. One patient, a stutterer, had 
a unilateral spasticity unknown to me before operation. He stated, probably correctlv, 
that the jerkiness of his lower limb was made worse after operation for some months. 
His doctor had noted no difference. It is important in the elderly male not to. confuse 
difficulty in micturition, or even retention of urine, while in bed and due to chronic 
prostatic obstruction, with injury to the bladder nerve centres, I have never seen rectal 
or bladder trouble due to spinal block, or persisting pain, or patchy analgesia, while using 
nupercaine or spinocaine. 

Backache. — ^Temporary, is not uncommon. I believe this is due almost entirely to 
prolonged strain of the unnatural posture of the relaxed vertebral column in the lumbar 
region. It is significantly more common in the aged. Its frequency has been lessened 
in the last six years by a lumbar pillow during and after operation. I do not use a bridge 
for gall-bladder operations. 

Vomiting . — ^Though a minor occurrence, happens in 2S% at least of my cases post- 
operatively. Fortunately it is not of the continued nauseated variety. The attacks of 
retching or actual vomiting are infrequent and on the whole undUturbing. It occurs 
usually some_ hours after operation long after the spinal effects have completely worn 
off. In my view it is dependent on whether the patient is sick with drugs or not. ^ Proof 
of this is seen in the drugged patient, who is nauseated before the spinal is given, and 
the odd case which may be done with no premedication who is not sick. We all see a 
few cases attempt to vomit fifteen minutes or so after lumbar puncture and due to the 
fall in blood-pressure. . Such scenes are short-lived and not often repeated. Pre-operative 
stimulants and nasal oxygen are of assistance. 

The stomach tube must be ready and used in cases of obstruction, othenvise a quiet 
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but huge regurgitation will drown many a patient in a few seconds, as the sphincters 
relax and hollow viscera tone tip, under the influence of die vagal overaction and syni- 
jiathctic partdysis. I ani not in agreement with those, wlio consider intestinal obstruction 
a contra-indication to spinal anajsthesia, unless the latter is used in ignorant fashion. 

Indications for Spinal Analgesia 

(1) Specific, e.g. pulmonary disease; diabetes; liver or kidney states. 

(2) Therapeutic, e.g. sympathetic disturbances. ■ 

operation, e.g. time-consuming; complicated; difltcuit; in the very obese; 
shock-producing. For a clean field; .some manipulations; some emergencies; cases requiring 
perfect relaxation; in patients strongly objecting to general anxsthesia. 

Under such headings one may give examples such as: — Smith -Petersen pin, excision of 
rectum, intestinal obstruction, diflicult gastrectomy or colectomv, lumbar sympathetic 
ganglionectomy, fulgurization of papilloma of the bladder, vagin.a'l repairs, prostatectomy 
(Harris), large ventral and incisional hernia;, ectopic bladder excision, appendix abscess, 
and the burst abdomen. ' ■ 

(4) Low spinal block is indicated in certain of the very young, or very aged. 

(5) 111_ and aged patients; this is added to the list because so often such is desired by the 
surgeon or anatsthetist who seldom has recourse to spinal anxsthesia. 

Contra-indications 

(1) General. — Refusal of patient. Very short or trivial operations. Bad working condi- 
tions. The inexpert amestbetist. 

(2) Infective. — Lumbar skin infections. Scpticatmia. Vertebral disease and deformity. 

(3) Nervous . — The patient sultjcct to headaches. Suggestion of spina! disease. 

(4) Circulatory. — Myocardial — decompensation, weakness or coronary history. Hyper- 
tension — some cases. Severe anxniia and dehydration. 

(5) Respiratory. — Restricted or hampered respiratory excursions. , 


Statistics 

Total cases l',600. Males and females almost equally divided. Nearly one- 
third were private patients. 720 were high .spinals (211 with spinocainc; 509 nupcrcaine).' 
Spinocaine had a 6% greater pcrcentti'gc of success. 597 jmtients, or oi er one-third, were 
over the age of 60 years: 35 were over 80; and 205 over 70 years. 220 were emergency 
operations of wliich S6 tvere due to intestinal ob.struction excluding strangulated 
hernia. Partial gastrectomy 26, choIccy.stcctomy 124, nephrectomy 33, colectomy 21, 
excision of rectum 23, Dcsarcan section 8, ectopic gestation 3, splenectomy 3. The male 
urbgcnital cases numbered 149 and the females 364, out of which there were 89 prostatec- 
tomies and 189 hysterectomies. Minor pulmonary complaints 8%. Major pulmonary 
disease I %. These figures arc doubled by, general amesthe.sia. 

Nupcrcaine was used as follows: /: 7,599, 560 cases: 1:2,000, 295 cases; 1 : 2,.500, 119 
cases; spinocaine, 626 cases. 

30 cases varying in age from 16 days to 3 years were given spinal anesthetics for: -con- 
genital pyloric stenosis 14 cases; hernia 6; intussusception 1; mcgacolon 6; sympathectomy 
1; partial colectomy 1; peritonitis 1. 

The smallest babies weighed 3 lb. 8 oz. and 3 lb. 13 oz. The former, premature, an 
appendix peritonitis aged 16 days died thirty-six hours later. The latter, a congenital 
pyloric stenosis aged 17 days, survived and is well to-day. Hi.s brother eleven months 
later weighing 7 lb. also suriivcd a similar operation. One case of megacolon had five 
therapeutic spinals. No case was lost directly owing to the anatsthetic and none gave 
anxiety on the tabje. Five died at varying intervals up to seven days. 


Spinal Analgesia in Babies 
The following points require attention: 

(11 For dosage and timing sec formula table. . v 

(2) The grehtest care, knoivledge and understanding on the part of all the theatre staff. 
131 Suitable pre-operative preparation, i.c. no.])rcmcdication, tibial infusion drip and 
A suitably protected electric pad placed on the operating table. An arm board 
8 ™ by 2 in. is used to control the upper limb movements. 

*°4“' ! .O con t-onnn No. 16 hvpodern 


1 mointain a drip of C.S.F. owing to me wriggimg u.o,;. . ^.Mia-aracnnom solution loss 
^"mmnikcly than in the adult. The child is sat up on blocks on the table and held 
firmly by on understanding Sister. 
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(5) Signs of success are soon seen after timing in the vertical position and the assumption 
of the Trendelenburg. Within five minutes the legs become flaccid; the baby becomes 
quiet and often sleeps as some pallor' becomes evident: the usual abdominal wall signs 
are manifest and the paralysis of these muscles leads to much loss of vopl volume. Loss 
of voice must not be interpreted here as evidence of paralysis of the diaphragm,. 

(6) Nasal oxygen. In some cases when a drip transfusion was not used, a stimulant 
was given. 

(7) The advantages of spinal analgesia are evident, e.g. perfect relaxation; no gut 
protrusion; smallest incision; -no haste; time for accurate suturing in layers; major pro- 
cedures, such as bowel resection assume less formidable proportions; less blood loss; better 
healing of wound- I hate. had no burst abdomens in this series of cases. 

(8) ■ Post-operative Trendelenburg, continued tvarmth and fluid drips are necessary 
precautions. 

CoXCLUStON 

In niy view properly conducted controlled spinal analgesia has some great advantages. 

(1) For the surgeon . — It should teadi him to be gentle; operations are made simpler; 
incisions smaller; there is less need for speed and bustle in ill cases; less need for post- 
operative adhesions, abdominal swabs and rough retractors. Certain operations are offered 
better advantages. 

(2) For the patient the post-operative recovery^ is more smooth, for which many are 
grateful, who are in the position to compare. 

(3) The nursing staff once they have got used to spinals agree that they require less 
post-operative attention, 

(4) The auarstfietist in many cases is thankful for not being asked to push the patient. 
For him, a simple technique, complete control, fewest manipulations of patient, care and 
understanding, are all very desirable. He must, however, aim at great proficiency, in 
order to keep secure the position which spinal analgesia should rightfjilJy hold. 

[The paper was illustrated by lantern slides and the cinematograph.] 
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Serial Spinal Analgesia 

By J. Alfred Lee, M.R.C.S., L.R.C.P., M.M.S.A., D.A. 

Serial spinal analgesia is one of the latest links in a long chain of discoveries nvhich 
commenced in 1SS5 when Leonard Corning (1885) a New York neurologist accidentally 
punctured the dura while trying to find out the effect of the application of cocaine to 
the spinal nerves of the dog, outside the dura. As a result of further ivork he named it 
spinal anssthesia and suggested its use in operative surgery. August Bier (1899) intro- 
duced the method into his clinical practice as a means of producing loss of sensation of 
the lower e.xtremities, and a little later the Frenchman Tuffier helped to popularize 
the method on the Continent. But it was not until the discovery of stovaine by Fourneau 
in 1904 and of procaine by Einhorn in 1905 that spinal analgesia achievecl any real 
popularity. 

Just as there is no given dose of ether or pentothal sodium for a patient, so there is no 
given dose of procaine. Occasional patients arc seen who show increased sensitivity to 
normal concentrations and amounts of drugs, including analgesic drugs. The reverse 
is also true and the so-called rhachi-resistant patient requires more than an average dose. 
Reasoning thus, Lemmon gave just sufficient procaine to reach to the desired level. 
This he maintained as long as necessary by adding subsequent small doses as they were 
needed. Thus one dose spinal analgesia became continuous, serial, intermittent, frac- 
tional or controllable spinal analgesia. Wlien and if toxic symptoms developed the first 
thing he did was to withdraw some of the cerebrospinal fluid containing the drug, As 
analgesia is maintained by the concentration of the drug in the C.S.F. when that concen- 
tration falls below a certain level, the analgesia wears off. He found that the addition 
of 50 mg. each half-hour maintained analgesia in the average patient, while the initial 
dose lasted about forty minutes (Lemmon and Paschal, 1941. 1942). 

The literature of the subject contains accounts of the use of various solutions. Lemmon 
commenced with lO^o procaine in C.S.F. afterwards reducing the concentration to 3% 
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blit huge regurgitation will drown many a patient in a few seconds, as the sphincters 
relax and hollow viscera tone up, under the influence of the vagal overaction and sym- 
pathetic paralysis. I am not in agreement with those, who consider intestinal obstruction 
a contra-indication to spinal antesthesia, unless the latter is used in ignorant fashion. 

btdicatiom for Spiual Aitnigcsia 

(1) Specific, e.g. pulmonary disease; diabetes; liver or kidney states. 

(2) Thcrajicutic, e.g. symp'athclic tlisiurbanccs. ' 

(3} Type of operation, e.g. timc-consiimiug; complicated; diflicult; in the very obese; 
shock-producing. For a clean field; some manipulations; some emergencies; cases requiring 
perfect relaxation; in patients stronglv objecting to general anmsthcsia. 

Under such hetitlings one may give examples such as: — Smith-Petersen pin, excision o£ 
rectum, intestinal obstruction, diflicult gastrectomy or colectomy, lumbar sympathetic 
ganglioncctomy, fiilguriz.ition of papilloma of the bladder, vaginal repairs, jtrostatcctomy 
(Harris), large ventral and incisional hernim, ectopic bladder excision, appendix abscess, 
and the burst abdomen. 

(4) Low spinal block Ls indicated in certain of the very young, or very aged. 

(5) lll and aged patients: this is added to the list because so often such is desired by the 
surgeon or anresthetist who seldom ha.s recourse to spinal anaesthesia. 

Contra-indications 

(1) General. — Refusal of patient. Very short or trivial operations. Bad working condi- 
tions. The inexpert anresthetist. 

(2) Infective. — Lumbar skin infections. Scpticxmia. Vertebral disease and deformity. 

(3) Nervons. — The patient subject to headaches. Suggestion of spinal disease. 

(4) Circulatory. — Myocardial — decompensation, weakness or coronary history. Hyper- 
tension — some cases. Severe anatmia and dehydration. 

(5) Respiratory. — Restricted or hampered rc.spiratory excursions. 


Statistics 

Total cases l‘,600. Males and females almost equally divided. Nearly one- 
third were private patients. 720 were high spinals (211 with spinocaine; ,$09 nupcVcainc). 
Spinocaine had a 6% greater perccntii'gc of success. S9T patients, or over one-third, were 
over the age of 60 years; 35 were over 80; and 205 over 70 years. 220 were emergency 
operations of which SO were due to intestinal obstruction excluding strangulated 
hernia. Partial gastrectomy 20, cholecystectomy 124, nephrectomy 33, colectomy 21, 
excision of rectum 23, Cmsarcan section 8, ectopic gestation 3, splenectomy 3. Tlic male 
urbgcnital cases numbered 149 and the females 364, out of whicli there were 89 prostatec- 
tomies and 189 hysterectomies. Minor pulmonary complaints 8%. Major pulmonary 
disease I %. These figures are doubled by , general amesthc.sia. 

Nupercaine was used as follow's; 1:1,500) 500 cases; 1:2,000. 295 cases: I : 2, .500, 119 
cases: spinocaine, 026 cases. 

30 cases varying in age from 16 days to 3 years were given spinal ana.-sthctics for; con- 
genital pyloric stenosis 14 cases; hernia 6; intussusception I; megacolon 6; sympathectomy 
1; partial colectomy 1; peritonitis 1. 

The smallest babies weighed 3 lb. 8 oz. and 3 lb. 13 oz. The former, premature, an 
appendix peritonitis aged 16 days died thirty-six hours later. The latter, a congenital 
pyloric stenosis aged 17 days, survived and is ivcll to-day. His brother eleveji months 
later weighing 7 lb. also sunived a similar operation. One case of mcgacolon had five 
therapeutic spinals. No case was lost directly owing to the an.-esthetic .and none gave 
anxiety on the table. Five died at varying intervals up to seven days. 


Spinal Analgesia in Babies 

The following points require attention: 

fll For dosage and timing see formula table. x , 

121 The erehtest care, knowledge and understanding on the part of all the theatre staff. 
ni Suitable pre-operative preparation, i.e. no-premediention, tibial infusion drip and 
i.nririth A suitablv protected electric pad placed on the operating table. An arm "board 

isTby 2 in. is used to control the upper limb movements. 

Mi'uL nupercaine 1:2,500 or 1:2,000. No. 16 hypodermic needle in the 4th sp.rce 
p ^ nunctlire It is easy to enter the spmal canal but not so simple to obtain 

m^ntain a drip of C.S.F. owing to the wrigglmg baby. Extra-arachnoid solution loss 
and the adult. The child is sat up on blocks on the tabic and held 

firmly by an understanding Sistei. 
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the lumbar puncture needle, after remoting the stilette from the latter. An ordinary Record 
adaptor in the end of the rubber tubing holds quite securely if pushed well home into the 
hub of the needle. Next the syringe is fixed to the mattress near the head of the patient, 
and after opening the tap, aspiration of cerebrospinal fluid is carried out to test the 
fluid continuity of the system. If aspiration is impossible the needle requires adjust- 
ment, slight rotation," advancement or withdrawal until aspiration is free. It is unwise 
to proceed with this method alone in the absence of free aspiration, if the operation is to 
exceed forty minutes in length. 

Height of analgesia is now tested for, and if it is not adequate after ten minutes, a 
further 50 mg. is injected or an increase in the Trendelenburg tilt is produced. During 
the induction period a 5 degree Trendelenburg tilt is useful in mid and upper abdominal 
cases, and in ten minutes the procaine is fi.xed. Analgesia from the first dose lasts about 
thirty to forty-five minutes after which time :i further 30 to 50 mg. are injected each half- 
hotir or as may be needed. The additional doses take about two minutes to work. 
Reaction to stimuli on the part of the, patient, together with muscular rigidity and 
dilatation of the previously contracted gut, show that the analgesia is wearing off. ' It 
should of course be the aim of the anesthetist to forestall the appearance of these signs. 

ludicalions 

The method is more difficult tccitnic.ally than ordinary one dose spinal analgesia, but its 
use gives greater safety and increased sureiiess of smooth analgesia. The initial small 
dose makes for safety as it i.s in the theca during the first half-hour when circulatory 
changes due to the analgesia arc most likelv to occur. Subsequent injections do not 
cause the same degree of circulatory depression as the first one and procaine can always 
be withdrawn if toxic signs develop or if the .analgesia ascends too high. 

The general indications, are the same as for any type of spinal analgesia, and the serial 
method should not be used in patients who are not considered fit for the one dose 
procedure. It is specially indicated when the anatomical scope or the duration of the 
operation are uncertain, while it is most useful in patients considered fit for a spinal 
but in relatively poor- condition. In such cases a minimum amount of the drug is 
injected and its effects carefully watched, more being added if necessary. In cystoscopies, 
hsEmorrhoidectoTOies, &c., the extra trouble is hardly justified, while in operations which 
may require the patient to be moved on the table during their course, the needle may 
be slightly dislodged and the method is better avoided. 

Procedure During Operation 

During spinal analgesia I prefer to have most patients asleep and find that this is more 
. certainly produced by small intermittent doses of pentoihal sodium given when necessary, 
than by heat’y premeditation with drugs that are excreted less quickly. The average 
patient gets '/3 gr. of omnopon with 1/150 gr. of .scopolamine, one hour before operation, 
and the majority can be roused from their pentothai sleep, at its conclusion. 

The blood-pressure curves based on readings taken every five minutes, have not shotvn 
marked differences &om those of patients operated on with one dose spinal analgesia. 
The blood-pressure is supported in the average case by the intramuscular injection of 
^ c.c. of methedrine given after the first dose of procaine. Intravenous saline, plasma 
or blood are infused when necessary, while in upper abdominal cases the continuous 
adrenaline drip described by our President (Frankis Evans, 194-1) has been found most 
useful. Oxj'gen inhalations and the Trendelenburg position are employed in certain 
cases. A f^hly steep slope can be given to the table if the mattress is securely strapped 
on, and if the kidney bndge, raised >4 in., is made to coincide with the gap in the mattress. 


Results 

These have been good. Lemmon and Paschal (1942) reported no deaths due to analgesia 
ana only one case requiring supplementary ansesthesia, in 1,000 consecutive cases. In my 
small senes analgesia has been adequate in all but five in'which the aspiration test failed at 
some time during the operation. The use of the special needle should minimize this 
fault in future. 

The difference of individual response to procaine is strikingly shown and it is not 
surprising that one dose spinal analgesia is sometimes imperfea. Mv records show a 
c«e of Fotnergill s operation carried along for ninety minutes on 80 mg. of procaine 
while a one and a half, hour gastrectomy required 700 mg. The radical cure of a hernia" 
needed 350 mg. of procaine before analgesia was high enough for the towel clips to be 
inserted w^nhout pain. Lemmon and Paschal (1942) quotes a case that needed '^'lOO me 
for the performance of an appendiccctomy. 
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for abdominal work and \% to 3% for thoracic operations. Fraser (IP-IS) was well 
satisfied with i% procaine in saline, while Nicholson and his colleagues (1941) used 
procaine and also reported their results with anicthocaine hydrochloride made hyperbaric 
with glucose. I have used serial spinal analgesia in 350 case.s and find a 5% solution 

of procaine in . saline to he very suitable. Previously I worked with 5% procaine in 5% 

glucose which had a , specific gravity of 1026, but I felt that in a few cases although 

analgesia was perfect muscular relaxation was not all that could be wished for, perhaps 

because the heavy solution tended to hug the posterior part of the theca, thus acting 
more strongly on the posterior tierve roots (Lee, 194.3). ^ 

Equipment 

A specially built mtiitre.ss ;ts designed by Lemmon is neccsstiry, although nieihocls 
have been reported in which folded sheets or padded shields have been u.scd to keep the 
needle off the operating table. The mattrc.ss which is 5 in. thick lies on the operating 
table and has a cut-out part, 12 in. long beneath the lumbar spine. The section beneath 
ihc buttocks, thighs and legs is detachable from the upper part supporting the head and 
trunk, and is in three flexible portions so that the knees of a patient in the Trendelenburg 
position can be accommodated. 

A lumbar puncture needle made of German silver which is flexible and has a lateral 
hole near the tip, has been used in America. Lemmon prefers to use 18 gauge. Unfortu- 
nately I have not been able to get any of thc.se needles so have had to use ordinary 
Howard Jones’ unhardened stainless steel nccdle.s. 1 have found 21 gauge satisfactory 
and only once in 350 case? has a breakage occurred. It was just below the skin surface 
and was removed without diflicnity. It w;i.s due to movement in an unco-operative patient. 
These needles bend readily and arc frequently bent on withdrawal. A needle once bent 
should not be used in this method again. 

Tuohy (1944) discards the indwelling needle, substituting for it an indwelling number 
4 ureteric catheter, introduced through a 15 gauge needle. Although the tear in the dura 
is greater with this method, no increase in the post-spinal headache natc or in other 
complications has been observed by him, 

A piece of fine bore pressure tubing 30 in. long, which contains 2 c.c. of solution, 
connects the needle to a syringe placed on th.e pillow- A tap interposed between tube 
and syringe prevents any backflow of cerebrospinal fluid into the syringe. 


Technique 

One of the chief difficulties is the problem of turning the patient from the lateral to 
the dorsal position without disturbing the needle. A strong orderly who is accustomed 
to tlie technique can make a smooth turn every time, but may not ahvays' be available 
so a simple method which can be carried out by a single nurse without strain to herself, 

has been devised (Lee, 1944).^ . r • . 

Height of analgesia is controlled as in any method ot spin.al analgesia by the amount 
of drug injectedr the volume of solution, the height of the puncture, the speed of 
injection, and the specific gravity of the solution. Initial doses have been as follows: 
Pdrincum, 80 mg.; lower .abdomen, 100 to 150 mg.; upper abdomen, 150 to ISO mg. 
using 5% solution of which 1 c.c. contains 50 mg.' of procaine. In upper abdominal 
surgery when it is necessary for the procaine to reach the 4th or 5th dorsal root, there are 
advantages in the use of a 2'/i% solution which allows a greater fluid volume to be used 
and' so enables height to be more easily obtained. The addition of aspirated cerebrospinal 
fluid serves to dilute the 5% solution. In operations on the perineum or lower limbs, 
the puncture is made in the space between the 4th and 5th lumbar vertebrte; lower 
abdominal operations, in the space between the 3rd and 4th, ivhilc upper abdominal 
races Bct their injection between the 2nd and 3rd lumb.ar vertcbr.-c. In long-backed 
natientc one space higher can be used, while one space lower is safer in the short-backed 
tvne AH injections are made at the rate of 0-5 c.c. per second, and of course doses arc 
■ keiat' smaller in physically handicapped patient.s. 

^ I Vrefer to gi4 the first dose of analgesic solution from a sep,yate syringe while the 

\ P**' . . -hr lateral position. Before this is given the solution for maintenance is 
patient IS in is expelled from the rubber tubing. The lumbar 

drawn ‘ technically perfect, and free aspiration into the syringe must be 

a The mere dripping of cerebrospinal fluid is nor good enough, and if aspira- 
estabbshed. made so, a second lumbar puncture must be made. After 

tion IS stiletto is replaced in the needle. During the turn the an.aMtheti.st 

the initial injection the uow connects the rubber tiibing.whicJi i.s full of solution, to 

. has kept his hands sterile ana m- im 
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President — J. Parish, M.D. 

[Deceinfrer 20, 1944] 

DISCUSSION ON THE PRINCIPLES AND RELATIONSHIPS 
INVOLVED IN MEDICAL AND VETERINARY EDUCATION 


Sir Henry Dale, after some introductory remarks, went on to say ; The problems of pre- 
clinical education in the two disciplines, medicine and veterinary medicine, are largely a 
matter of mutual interest and concern. It is at the later stage of direct, so-called clinical 
education — whether clinical means literally at the bedside, or in field, kennel and byre, 
when the general physiological and pathological data and principles acquired in lecture- 
room and laboratory come to be applied to the recognition, treatment or prevention of 
disease — that their needs begin to diverge to an important degree, though still with 
many parallel stretches. 1 think that that will be accepted as something like a truism. I 
hope, then, that some attention will be paid in this discussion to such questions as whether 
common interests in the preclinical field can usefully be given greater effect than at 
present in community of curriculum, and whether the provision of teaching courses can, 
to any extent, be shared with advantage. The physiology which the student 
requires as a basis for his particular clinical .studies has a special and factual 
basis which is largely, and a general and theoretical basis which is entirely, common to 
the needs of both disciplines. Physiological data, whether required as a basis for human 
or veterinary medicine, must be drawn from experiments carried out on animals, or from 
experiments requiring the intelligent co-operation of the conscious subject and therefore 
carried out on man. The physiology of the human brain and of the ruminant stomach 
make special chapters. But bow much of the physiology of the human brain we owe to 
Sherrington’s experiments on the dog! Similarly, the data of pathology, if they are to 
be adequate, must be drawn from the study of both human and animal material, and its 
broad principles and scientific basis will in any case be common to both. 

There are obviously general problems w'hich will affect the educational policies of 
both professions. Both w’ill have to face the pressing problem of the rapid expansion 
of knowledge. Even its significant content becomes ever more difficult to- comprise 
within the bounds of an educational course, which will enable the practitioner to start 
his work before he has passed the prime of his phy.sical and mental vigour, and yet to 
bring to the help of his patients, and to the prevention even more than to the cure of 
disease, the essentials of a recent and progressive science. I have been glad to note that 
one aim of tire Royal College of Physicians’ report is to weed the curriculum of items 
which have been left in it by needs and traditions now obsolete. Sooner or later, I 
believe, both professions will have to face the problem of exempting from the full rigour 
or clinical training and qualification those who are marked from the outset for the 
advancement by laboratoiy research and for the special use in expert laboratory practice, 
or, perhaps, in preventive administration, of the knowledge which others will be trained 
to apply in day-to-day practice at the bedside or in the field. If and when such a 
dichotomy occurs, it will logically involve a cldser association, perhaps eventually an 
actual tusion, ol the training and qualification of those who approach the experimental 
and administrative career from the sides of human and veterinary medicine. I believe 
tot you would tind that the approach to such a fusion has been much closer already 
in some countiies than we have yet thought possible here. I have one case in mind, in 
Australia, m which a distinguished pathologist of veterinarv training held for vears 
with conspicuous success, the post of chief pathologist to one of the leading human 
Hospitals of dominion, until the Commonwealth’s needs for leadership in research 
on animal disease and nutrition recalled him to Government service in the field of his 
original discipline. If you look at the history of the researches which have stronglv affected 
the advance of knowledge iii the field of human disease, you can find abundant examples 
o, the reciprocal influences of human and veterinary physiologv and pathology. I need 
only mention the names of John Hunter and Edward' jenner to call to vour rninds very 
striking examples of this cross-fertilization. Remember, too. that Louis 'Pasteur, neither 
Jan. — Comp. Med. 1 
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Accurate placing of the solution in the subarachnoid space is important if the dosage 
is to be kept minimal, while Burford (1942) has shown that if care is taken to prevent 
tliffusion and spread of solution, up to 800 mg. of procaine can be injected before tlie 
blood-pressure commences to fall, and before analgesia is adequate for a hernia opemtion. 
None of Jiis c.\[)crinientai patients thus treated showed anv cerebral or cardiovascular 
signs of procaine ov'ci-dosagc. - • ^ 

Post-operative headaches have been no more frequent after serial than after one dose 
spina! .analgesia in m 3 ' e.Kpcrience, and no other neurological .sequela; have been seen in 
this series. No deaths have occurred which could be blamed on the mctliod' of analgesia, 
and no case has caused an\' anxiety during operation, due to cardiovascular or respiratory 
depression. ' ’ ' ' ' 
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Mr. A. Dickson WriR-hl said (hat he had found Mr. Elherinulon-Wjlson’s technique a 
ver.v satisfactory one, but that it was hardly necessar.v lor shorter novocain (spinocame) 
ansesthosias. In the film shown it was felt that the risk of Bacillus ppocyoncus infection 
was incurred by the use of so much wetness. The organism lived in all tap water and 
most distilled water and sterile water in which nurses had sucli a simple faith. It also 
thrived in Dettol and C.T.A.B. lotions. Safely lay in dry sterilization or in taking the 
spinal equipment straiglit from a boiling sterilizer to the nearby patient. 

As regards Dr. Lee’s paper he felt that this complicated technique was not nccessaw 
for short cases or lower abdominal cases. He had used the method and brought 'the 
rubber tube round the loin into the abdominal field and had injected e.xtra aniesthetic 
during the , course of the operation. 

Dr. M. D. Nosworthy stated tlint, in his experience with the Etherington-IVilsbn tech- 
nique, the level of spinal block had not always become fixed as soon as the author 
aiWmed but had been obs'ervod to rise higher subsequently on many occasions. He had 
also noticed that after one to one and a half hours the analgesia tended to wear off 
although muscular relaxation remained perfect; he .suggested that this finding might 
be due to the posterior nerve roots having been bathed by the hypobaric solution only, 
during the brief period of its upward ascent. He therefore considered that this spinal 
technique was not so satisfactory as some others for long operations. Dr, Nosworthy 
had noted the very large doses of procaine which Dr. Lee had found necessary for some 
of his patients and he questioned whether some of the drug might not have been 
deposited extradurally owing to displacement of the needle in these cases. He wondered 
whether Dr. Lee had had the opportunity of giving continuous spinal analgesia to any 
of these patients on a second occasion and, if so, whether a similarly large dose had again 
been found necessary. 


Dr. B. Jarman said that he liad used Mr, Etherington-Wilson’s technique ever since its 
inception and lie liad no criticism to offer; he could not underst.3nd why various users 
had so many failures if they did as they were advised. The development of the technique 
was due entirely to Mr. Etherington-'Wil^n. ^ 

With regard to spinals for children. Dr. Jarman felt that in expert hands it was a 
very valuable anaesthetic. On the subject of Trendelenburg position he pointed out 
that he had done a large number of cases, mainly abdominal perineals, when the fullest 
possible Trendelenburg had been used with no untoward results, and he did not look 
upon it as such a serious factor as Mr. Etherington-Wilson suggested when he stated that 
S degrees Trendelenburg was all that was required. 

The only criticism he offered on Dr. Lees paper was that he (Dr. Jarman) did not work 
with surgeons who took over three hours, for any one operation in the abdomen, and 
therefore he did not feel that he would have to Use continuous spinal analgesia. 

Dr Lee, repljdng to Dr. Nosworthy, said that as the syringe, tubing and needle formed 
a closed system, and as the aspiration t^t was positive the whole time, it was most 
unlikely that solution had been deposited the ®P^ce. Although several 

mtients had had second operations under serial spinal analgesia, these included none 
1-eniiired extra large doses of procaine. . 

"’in reoN^to^Dr. Jarman, Dr. Lee said that length of time was not the only indication 
bf<P*{echniQue. There had been disasters when the estimated dose was too large, 
a fifinres when it was too small. The serial method enabled each patient to receive 
ewreef Individual doia% for the production of adequate analgesia throughout his 
operation. 
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[December 20, 1944] 

DISCUSSION ON THE PRINCIPLES AND RELATIONSHIPS 
INVOLVED IN MEDICAL AND VETERINARY EDUCATION 

Dale, after some introductory remarks, went on to .say; The problems of pre- 
clinical education in the nvo disciplines, medicine and veterinary medicine, are largely a 
inattcr of mutual interest and concern. It is at the later stage of direct, so-called clinical 
education — whether clinical means literally at the bedside, or in field, kennel and byre, 
when the general physiological and pathological data and principles acquired in lecture- 
room and laboratory come to be applied to the recognition, treatment or prevention of 
disease that their needs begin to diverge to an important degree, though still with 
many parallel stretches. I think that that will be accepted as something like a truism, I 
nope, then, that some attention will be paid in this discussion to such questions as whether 
common interests in the preclinical field can usefully be given greater effect than at 
present m community of curriculum, and whether the provision of teaching courses can, 
to any extent, be shared with advantage. The physiology which the student 
requires as a basis for his particular clinical studies has a special and factual 
iMsis which is largely, and a general and theoretical basis which is entirely, common to 
the needs of both disciplines. Physiological data, whether required as a basis for human 
or veterinary medicine, must be drawn from experiments carried out on animals, or from 
■p^'^tptents requiring the intelligent co-operation of the conscious subject and therefore 
arried out on man. The physiology of the human brain and of the ruminant stomach 
axe special chapters. But hotv much of the physiology of the human brain we owe to 
ernngton’s experiments on the dog! Similarly, tlte data of pathology, if they are to 
e adequate, must be drawn from the study of both human and animal material, and its 
scientific basis will in any case be common to both, 
b b general problems which will affect the educatioiial . policies of 

oih professions. Both will have to face the pressing problem of the rapid expansion 
. , . °"^edge. Even its significant content becomes ever more difficvilt to comprise 
] nn the bounds of an educational course, which will enable the practitioner to start 
IS work before he has passed the prime of his physical and mental vigour, and yet to 
ng to the help of his patients, and to the prevention even more than to the cure of 
Essentials of a recent and progressive science. I have been glad to note that 
wV Royal College of Physicians’ report is to weed the curriculum of items 

be!' ■ been left in it by needs and traditions now obsolete. Sooner or later, 1 

of professions will have to face the problem of exempting from the full rigour 

training and qualification those who are marked from the outset for the 
ancement by laborator)' research and for the special use in expert laboratory practice, 
to' *** preventive administration, of the knowledge which others will be trained 

dich^^ ’ day-to-day practice at the bedside or in the field. If and when such a 

actual^'?"^ occurs, it will logically involve a closer association, perhaps eventually an 
and training and qualification of those who approach the experimental 

^ a mmistrative career from the sides of human and veterinary medicine. I believe 
jjj would find that the approach to such a fusion has been much closer already 

Aust**? Eountnes than wc have yet thought possible here. I have one case in mind, in 
wirli'^^"^’ a distinguished pathologist of veterinary training held for years, 

hosnif ^^E post of chief pathologist to one of the leading human 

on an' * ? Dominion, until the Commonwealth’s needs for leadership in research 

oritnniT'u- . nutrition recalled him to Government service in the field of his 

the^aHv-, ’®'''P“"E. If you look at the history of the researches which have strongly affected 
of the r knowledge in the field of human disease, you can find abundant examples 

onlv ’k““Ences of human and veterinary physiology and pathology. I need 

striking exampl "f Hunter and Edward Jenner to call to TOur minds very 
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physician nor veterinarian, hut originally a niincralogical cheinist, made practical applica- 
tions o£ his new science of bacteriology' and its immunological outgrowth almost entirely 
to diseases of the lower animals. The first definite proof of bacterial origin of a disease 
came with Koch’s yvork on anthrax — a disease predominantly of the lower animals. I 
need not stress the intimate relationship and even practical overlap in clinical and 
especially in preventive administrative practice, bctw-ccn knowledge of human and bovine 
tuberculosis. A more recent example is afforded by Laidlaw and Dunkin's joint work 
on distemper — chosen deliberately ns a subject of research introductory to a wider field 
of research on viruses, because, being a disease of lower animal?, it could be made the 
subject of planned experiment, and also because of possible analogies with human 
influenza. 


Professor J. Basil Buxton: 7'hcrc arc live schools in the British Isles which arc responsible 
for the training of potential veterinary surgeon.s. The Royal Veterinary College in 
London, founded in 1791, largely as a re.sult of the sponsorship of John Hunter who, we 
arc told, was the “life and soul of the movement”; the Royal (flick) Veterinary College in 
Edinburgh, founded in lf!23, by William Dick, a graduate of the London College; the 
Glasgow Veterinary College, established in 1862; the School of Veterinary Science of the 
University of Liverpool, established in 1873 as the new Veterinary College, Edinbiirgh, and 
transferred to Liverpool in 1904; and the Veterinary College of Ireland, Dublin, established 
in 1900. In 1844 a Royal Charter .was granted to the graduates of the two veterinary schools 
(London and Edinburgh) forming them into a body corporate with the title of “Royal 
College of Veterinary Surgeons” and declaring that the practice of veterinary medicine 
was a profession and that the members of the college “solely and c.xclusively of all other 
persons whomsoever shall be deemed and taken and recognized to be members of the 
said profession or professors of the said- act and shall -be individually known and dis- 
tinguished by the name or title of veterinary surgeon”. 

'Hte Charter made provision for the government of the jn'ofcssion, for the exaniination ■ 
of the students of the then existing colleges and of such other colleges as might_ in 
future be afTdintcd to the Roj'al College ^by Royal Sign Manual and for their admissipn 
to be members of the Royal College of Veterinary Surgeons. It is thus to be clearly 
distinguished from the Royal Veterinary College which is purely a teaching college and 
from the National Veterinary Medical Association which is an association of qualified 
veterinary surgeons and is akin to the British Medical Association. The functions of 
the Royal .College of Veterinary Surgeons arc analogous to those of the General Medical 
Council except that the Council of the R.C.V.S. has sole control of the only examinations 
which qualify a veterinary student to practise as a veterinary surgeon and of the examiners, 
external and internal, who conduct these c.xamination.s n't die several teaching centres. 
Since 1932 the Council of the R.C.V.S. has required the veterinar}', like the medical, 
student to complete a course of training extending over five years, in which period he has to 
cover a field of work similar to but in .some respects wider in scope than that covered by the 
medical student. In 1906, the University of London created the degrees of Bachelor and 
Doctor in Veterinary Science and students of the Royal Veterinary College, London, who 
htive matriculated in the University arc eligible to take the examinations for these d^recs as 
internal candidates. Students from other veterinary colleges, who have matriculated, 
may take the examinations as external candidates. The course of instruction, which 
extends over a period of five years, and may be taken concurrently with the course for 
the Diploma of Membership of the R.C.V.S., docs not include the clinical subjects. 

In 1911 the degrees of Bachelor and Doctor in Veterinary Science were instituted by 
the University of Edinburgh and students of the Royal (Dick) Veterinary College who 
have matriculated are eligible to take the c.xamination.s for these degrees. At the 
University of Liverpool matriculated students of the School of Veterinary Science 
are eligible to sit for examination for the degrees of Bachelor, Master and Doctor of Vetcr- 
imvv Science The clinical subjects arc included in the course of instruction for the B.V.Sc, 



Veterinary Medicine and Hygiene. A Diploma n. veterinary 

awarded by the University of Edinburgh. There arc in. addition various postgraduate 
en,‘.rscs which arc designed to give further instruction in pathology, bacteriology, preven- 
tive medicine and the clinical subjects. During the pa.st century the field of veterinary 
ncrivitv has undergone several profound changes which, in general, have led to exten- 
activity u ft curriculum to meet, and in some cases to anticipate, additional 

tn he rendered by the veterinary surgeon to the public. 

*Thc veterinary professL -is and tvill- continue to be a relatively small profession. It 
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inav be taken that the number of 'veterinar>' surgeons in the country during the decade 
immediately preceding the -war was economically sound from the professional aspect, and 
with some knowledge of the requirements oter a reasonable period of time after the tvar 
there should' be no difficulty in estimating the number of veterinary surgeons likely to be 
required to meet the public need. 

The purpose of veterinary education is to train students to develop those qualities of 
mind and character whiclt will fit them to enter general practice and at the same time 
to provide a foundation for those who may wish to specialize later. 

The ideal background would doubtless be a course of study leading to a degree in Arts. 
A veterinary graduate cannot obtain the Diploma of Membership of the R.C.V.S. until 
he reaches 21 years of age and he is not admitted to the course of instruction until he 
is 16. VvTien the course extended over four years the majority of students did not come 
up until 17 years of age or more, but since a year has been added to the period of 
instruction there has been a tendency for this year to be "sav'ed” at the expense of his 
schooling and at a time when he can least well afford to miss it. It would be far better 
if the minimum age for admission to our veterinary schools were 18, for it is between 
16 and 18 years of age that school life is of its greatest value in developing a boy’s 
character, broadening his outlook on life and fostering those latent qualities of responsi- 
bility and leadership which are so necessary in later life. This is not to suggest that his 
time should be devoted to specialized study of the basic sciences of the first professional 
examination in order to pass a 1st M.B. examination or a Higher Schools Certificate in 
a single group of subjects and so secure exemption from the first” professional. The 
only justifications for retaining the more fundamental sciences of chemistry, physics and 
biologt' in the veterinary curriculum are firstly to meet tlie need of students who have 
not acquired a general knowledge of them at school and secondly to present them with 
a definite bias in the direction of more advanced subjects of the curriculum. 

The curriculum of an active profession such as veterinary medicine requires constant 
revision. When the veterinary course was extended to five years it was with the sole 
object of providing more 'time in which the student might assimilate the instruction 
which was provided for him. Unfortunately it happened that almost before the change 
became operative, it was seized upon by teachers and examiners as a heaven-sent opportu- 
nit\' to increase the amount of factual knowledge to be crammed into and expected of 
the unfortunate student. At present the examinations are more a test of the student’s 
capacity to remember detail than an opportunity to exhibit bis expression of those 
principles and methods which are the essential basis of his professional life. 

Any tendency to specialize within the pregraduate curriculum is to be deprecated, 'The 
nature and extent of the subjects, their relative importance and co-ordination and the type 
of .instruction to be given should be determined by the needs of general practice. In 
this wav only can a sufficiently generous and resilient foundation be laid upon which the 
future practitioner, teacher, research worker, or administrator may base, by means of 
postgraduate study, the special knowledge he will require. 

In my opening remarks I made reference to the relationship between the several 
veterinary schools and the R.C.V.S. on the one hand and their adjacent universities on 
the other- There has for long been a feeling that veterinary education is too far divorced 
from the universities and that the nucleus for collaboration which has been in existence 
for a number of years has failed to achieve the object for which it was designed. RTten 
I undertook the Principalship of the Royal Veterinary College after thirteen years of 
university life 1 was not unmindful of the "desirability of as close collaboration as possible 
with the University of London. The college was already recognized by the university 
and most of the teaching staff who were engaged in preparing students for the veterinarv 
science examinations were "recognized teachers" of the university. Valuable contacts 
had been established between many of the members of the teaching staff who were also 
engaged in research and workers in other schools of the university who were interested 
in related problems. The Students Union Society of the college was affiliated with that 
of the university and our students participated fully in their organized games. Indeed 
certain of them were captains of the university clubs. Later, arrangements were made 
whereby student.^ of the college had the privilege of residence in university hostels 
and licensed lodgings, ft was hoped that in this way a really effective liaison "might be 
established fietween the students and staff of the college and their opposite numbers in 
other schools, notably the medical schools of the university. Whilst much has been 
achieved in this direction the chief impediment in the way of developing the desired 
degree of co-operation in policj- and activities has been the small number of students 
that could be induced to read for the university degree in veterinary science. This 
reluctance to take the concurrent courses is not on account of the extra expense hut 
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because the student whose objective is usually general, practice, cannot be induced to see 
the worch-whilencss of the extra labour involved. I do not sec any prospect of a develop- 
ment along these lines sufficient to effect a really close liaison. At the same time I am 
convinced that the veterinary j)rofc.s.sion will not establish fully the chain of vocational 
fraternity with medicine on the one hand and agricultural science on the other unless the 
first links arc forged in a youthful environment common to all. 

No other professions arc so closely connected cis are those of medicine and vctcrinarv 
medicine, and no one will question the desirability of a vet closer active, natural liajson 
■within the framework of some educational scheme. 

If would not be possible, even if it were shown to be desirable, to teach medical ant! 
veterinary students in the same classes for although it might be practicable for a part 
of the subjects of the first year to be so dealt with, beyond that stage the special require- 
ments and wider scope of the veterinary course make it necessary to provide special 
classes and specially trained teachers. The desired rcsidts could, liowcvcr, be secured 
through an administrative system whieh enabled medical and veterinary students to make 
free use of the courses of instruction given in each discipline. By such means their 
youthful curiosity would be awakened and the natural desire for further information 
would be stimulated. 


Professor G. W. Pickering: The need for improved veterinary and health services has 
been recognized by the Government and the recent Loveday and Goodenough Reports 
recommend considerable increase in the facilities for veterinary and medical education, 
and in the financial' aid which they receive from the State. The Goodenough Report 
makes the important recommendation that increased financial supjiort should be condi- 
tional on a reform of the medical curriculum. 

The dilemma of medical education, and I suspect also of vcterin.'i/y education, is the 
choice between .sacrificing the educational or the vocational needs of the student. For 
on the one hand we propose to give thc.se students a university education, and on the 
other, we propose to train them to be masters of a craft. At the present we achieve 
neither. Several solutions of tjiis dilemma have been • proposed. ' It , has been 
suggested that wc should cease to attempt a university education for the average .student, 
giving him a much simpler and more practical training in the craft of medicine and 
rescfving an itnprovcd and more truly educational university course for a select few, who 
shall become the research workers and consultants of the future. I doubt if it is yithcr 
wise or practicable in human society to borrow method from the bee and' select workers 
and queens at the outset in order to nourish them suitably for their future functions. I 
am sure the workers would be jealous of the queen. Moreover we all know potential queens 
who have turned out to be second-rate workers, and potential workers who have developed 
into queens. The medical curriculum should be divided into two phases, undergradimte and 
postgrndunle. The postgraduate period should pay particular attention to vocational ncc'd.':; 
it should provide a practical training in the craft of medicine, and for the requirements 
of specialists. It should begin with a year's resident ho.spital appointment, to b’e made 
compulsory for all who intend to practise medicine. It should .proceed with the requisite 
training and appointments for’thosc who intend to specialize. The proper organization 
of postgraduate education is the first step to freeing the undergraduate curriculum from 
its present intolerable load. 

■rhis done, the reform of the undergraduate curriculum should be much simpler. 
The essential point about the undergraduate period is that it should provide an education 
in the true sense of the word. • It should seek to train the student to use his mind, 
utilizing material that is proper to the understanding of normal and diseased man. The 
task’ is not easy. The true proportions of the problem may be conveyed by reminding 
you that the unfortunate medical student has. to pass through the following university 
departments: Chemistry. Physics, Botany, Zoology, Anatomy, Embryology, Physiology, 
Biochemistry, Pharmacology, Bacteriology, Pathology, Chemical Pathology, Medicine, 
Surgery, Obstetrics, Gynaicology, P.-ediatrics. Public Health, Forensic Medicine, not to 
mention the various specialities. Since each of these departments duly demands of the 
student its pound of flesh, it is no wonder that our medical students become little more 
than memorizers, who spend their days attending classes , and their evenings in reading 
textbooks which, once the appropriate e.xamination is behind, arc neVer opened again. 
How are wc to preserve in such a course the elements of a university education? 

The first need is for co-ordination. At the present time there is a growing tcndency 
( !ter,-.rtmcms to conduct their courses with little reference to wliat is going on at the 
for depa departments, and with still less to what has preceded and wliat is to 

s.ame ^ preclinical period, the -student may learn about the structure' of 

follow, iflus during one term, its movements from the phy.siologist in 
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another term, and the digestion and absorption of food from the biochemist in a third. 
The lack of co-ordination is’ at least as great in the clinical years. The result is to confuse 
the student and to increase enormously the difficulty he has in understanding. Know- 
ledge is, after all, continuous, and its subdivision is a convenience to the teacher and 
investigator, but a hindrance to the student. The remedy is a strong-minded dean 
who will see that courses arc planned with the primary object of creating unity. 

The second need is for the elimination of unnecessary matter from the curriculum. 
The overloading of the curriculum has proceeded relentlessly because the principle has 
been applied of including for obligatory study everything which could be considered as 
useful to certain aspects of medical practice. In the future a different principle must 
be applied;, subject matter should be eliminated unless a strong case can 'be substantiated 
fordts retention. Matter which is essential' for only some branches of medical practice 
should be ruthlessly transferred from the undergraduate to the postgraduate curriculum. 
In deciding what matter to retain two considerations should be given special emphasis. 
The first is that the matter is necessary for the exposition of method. Karl Pearson's 
words: “The true aim of the teacher should be to impart an appreciation of method 
and not a knowledge of facts”, remind us that method is retained as an attitude of mind 
long after facts have been forgotten. The second consideration is that the matter is 
essential to the proper understanding of phenomena that occur frequently in health and 
disease, or in the jargon of the day, to the understanding of fundamental principles. 

These few remarks on a very difficult subject have neglected three important points, 
namely, the necessity for a revision of teaching methods, the reform of the examination 
system in conformity with the curriculum, and the recruitment and selection of students. 
The kind of man who is attracted to veterinary or human medicine is determined by 
the kind of life to which he looks forw.ird when he is qualified, and will determine the 
standard of professional practice in the future. This is the strongest argument for 
giving the professions a responsible share in the planning and control of the services of 
which they will form the living elements. 

Dr. D. McClean gave an interim report of the views of a committee of medical scientists 
most of whom were aaively engaged in preclinical or clinical teaching. He called 
attention to the e.xcellence of the principles enunciated by the Goodenough Committee but 
regretted their failure to implement these in their recommendations, notably in relation 
to the pruning of the curriculum. Medical education was in a chaotic slate, including, 
as it did, a medlpy of material, partly in the hope of fulfilling vocational needs and partly 
to provide a scientific training. Students were given a smattering of many sciences and 
reached a university standard in none. The 2nd M.B. examination was regarded as a pons 
asinorutn bearing little relation to the student's real interests. Dr. McClean outlined 
some of the constructive suggestions put forward by the committee and said that they 
had been reluctantly compelled to drop the idea of two separate courses, one for those 
intending to practise medicine and the other for those desiring to teach or do research; 
they were now inclined to favour the development of a greater elasticity of the curriculum 
as the course proceeded and to remodel examinations so that these were designed to find 
out what a student knew and was interested iif rather than what he did not know. 

Dr. Fred Bullock, Secretary, R.C.V.S., said he had been glad to be present at a meeting 
at which veterinary surgeons could hear criticisms of the medical curriculum. It would 
perhaps correct their impression of the relative imperfections of the veterinary curriculum. 
One advantage which the veterinary profession w^as 'unique in enjoying was that twice a 
year, after each tour of the examiners appointed by the college, during which they met 
the internal examiners and discussed problems with them, their reports were submitted 
to the council of the college, and their criticisms and suggestions considered. 

Professor O. G. Edholm: The complaints made about teaching in veterinary and medical 
schools ignore the fact that the teacher.'- both enter and are selected on" the basis of 
research work, A period of training in teaching methods is essential: a corollary being 
the greater expansion of research posts. Pruning of the curriculum is a difficult task 
which calls for the help of educational psychologists, who could also assist in plans for 
the co-ordination of the different parts of the course. 

The overlap of the medical and veterinary course in the preclinical stage means that 
a fundamental course in physiology could be taken in common, provided that the 
emphasis at this stage is not placed on human physiology. 

Dr. John Rickman made two points: (1) The best way to solve the difficulties which arose 
when “pruning the curriculum” was to make a job-<tna!ysi.s of the .daily work of the 
practitioners (medical and veterinary), i.e. to base the new training programme on 
experience instead of on "adjustments” between different bodies of interested parties in 
Jan. — Comp. Med. 2 
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the tcadiing world. This would also help us to know better how much attention to give 
to socitil and |i.sychological medieine, which were relatively neglected in the present 
teaching. (2) Human and veterinary medicine had .some things in common but the 
over-riding fact was that the patient population belonged in the one ease, but ml in the 
other, to the same .species as the practitioners. WJicn the medical practitioner began to 
study his functional relation to the community of which he was a member he would he 
helped in solving difficulties not only in the planning of the curriculum of students but 
also in the social relation of the profession to the community. 


Dr. J; T. Edwards reviewed the early history of the London anti Edinburgh veterinary 
colleges and showed how the facts supported the thesis propounded by Sir Henry Dale 
that a dichotomy is now called for between training for the essential craft of medicine 
and training for research, and, maybe, administration. The fundamental principle 
appeared to be to turn out craftsmen sufliciently versed in their craft to perform satis- 
, factorily the demands ordinarily made on them by the public, sufficiently educated to be 
^ able to adjust their methods wisely to changing conditions and yet not so much over- 
educated in non-essentials that they would disdain tlic current work ordinarily demanded 
of them. It had not been so much the rarity of teaching talent but the faulty selection 
of teachers and the same held to-day for .some other jirofcssions, men being chosen for their 
administrative capacity or other reasons wholly estranged from their .specific professional 
capacity., Dr. Edwards criticized what he con.sidcrcd the unsatisfactory methods adopted by 
official committec.s in conducting inquiries, failing usually to trace the problem to its rom.s 
by historical study and committing themselves to the expression of ideals rather than 
jierforming what wa.s , sociologically sound, namely, a proper “job-analy.sis”. 

He would like to pay the tribute which Sir Henry Dale dc,scrvcd on what was a historic 
occasion, namely, the first ■ time a Prcsidcni of the Royal Society had made an 
Address on the subject of veterinary education since his great ))redc'cc.s.sor Sir .|oscph 
Banks (who prcsidecl fronts 1778 onwards for forty years) took a leading interest in the 
movement which eventually brought about the establishment of veterinary education in 
this country in 1791. John Hunter, a contemporary, was also the “life and soul” of the 
movement. 


Dr. E. G. White agreed with Professor Buxton . that the veterinary curriculum was in 
nced'of considerable pruning, especially in .some .subjects in which a mass of descriptive 
detail was taught. The method of conducting some of the examinations also needed to 
be reviewed so that more time was made available for determining the practic.al ability 
of students, iiarticularly iviion dealing with the //tv'ng animal. The basic veterinary 
training should be one that best fitted a man or woman for general practice and as many 
graduates as possible should be encour.agcd to proceed to a further course of study. The 
basic qualification might be a diploma, as at present, or a degree; po.stgraduatc <iu,alifica- 
tions would include the various diplomas already cstabli.shcd .and also perhaps an Hoiinins 
Degree t.akcn in one .subject, with maybe one or more subsidiary subjects. This latter 
course of study would provide veterinarians with .speci.al training enabling them to under- 
take research in veterinary colleges and research institutes and in the field. The present 
B.Sc.fVet.Sci.) did not fill this want because it rcquircci a somewhat higher standard in 
several subjects rather than a special knowledge of any one subject and because clinical 
subjects were not included. 

Dr. W. R. Wooldridge stated tluit whereas medicine had m.nny centres of instruction 
varying above a common minimum standard, veterinary education was governed by one 
ex.amination. It w.as becoming' increasingly difficult in view of the total length of this 
examination, the difficulties of tr.avel for cx.annncrs, their rushed periods for marking 
and the differing facilities at individual centres to claim this as a uniform examination. 
But it did tend to arrest individual developments at the schools. The university medical 
schools were not those which gave the poorer instruction. They had in fact produced 
niinv stimulating teachers and research worker.s, including clinicians, who had markedly 
influenced medical progress. Veterinary education was unlikely to benefit similarly until 
its whole course, including medicine and surgery, was afforded the same opportunities 


and facilities. 

ThP President thought that insufficient care was sometimes taken in the selection of 
who might be outstanding rc.scarch workers but bad te.acher.s. Lectures to 
^ ients were norafwnvs as useful as they might be, owing to the inability of the lecturer 
f“Srt instruction. 'School teachers received expert tuition in tc.aclnng. but umversity 
to impaiu uissiu .,,,.1 might never acquire proficiency. A furtlier important 

professors had no s«c» , leading part in local ^affairs. 
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President — ^A. C. Roxbtogh, M.D. 

[Octoher 19, 1944] 

? Eosinophilic Granuloma. ? Sarcoid of Boeck. — E. iM. Wiglev, M.B. ^ 

Mrs. E, C., aged 46. Two years ago a lesion was excised from her forehead at Kingston 
Hospital. She says the, present lesions appear to her the same, and have developed since. 
On the forehead and nose are some three to four discrete, greyish-brown, infiltrated 
lesions, varying in size up to that of a silver threepenny piece. (See fig.) They are 
slightly raised above the surface, smooth to the touch, and on diascopy leave a greyish- 
brown staining. Otherwise physical examination is negative. 

\V,R. negative. Mantoux test: 1:10,000 strongly positive. Control negative. 

Blood-count: Total W.B.C. 7,200 per c.mm.; polys, 68%; eosinos. 4-5%; bases. T5%; 
lymphos. 21%: monos, 5%. 

X-ray examination; Chest, hands and feet negative. 

Histology (Dr, I. Muende). — The coriinn contains numerous coalescing foci of closely 
packed cells, among which there are numerous endothelial ceils, some binucleate, very 
numerous eosinophils, polymorphs and a few plasma cells. 

No acid-fast bacilli seen in Ziehl-Neelsen preparations. Chronic infective granuloma 
of the shin. Not suggestive of sarcoid (Boeck). 

The clinical appearances of these lesions seem to me almost typical of sarcoid of 
Boeck, which the histology can hardly be said to be. 



? Eosinophilic srcnulonsa. iPkotpgraph by Dr. A. C. Roxburgh,) 


Dr. W. Freudenthal. Dr. Wigleys section shows a very unusual picture. Chief features 
are reUculo-endothelial cells (histiocytes) and large numbers of eosinophilic cells some 
of which show phagocytic activity (Burkhart and Montgomery, 1944). The eosinophilic 
Ja.\. — Dermat. 1 
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the tciicliing world. This would al.so help ii.s to know hetter how much attention to give 
to .social and psychological medicine, which were relatively neglected in the present 
teaching. (2) Human and veterinary medicine had .some things in common hut the, 
over-riding fact was that the patient {ropnlation belonged in the one ease, but jiol in the 
other, to the same species as the practitioners. When the medical practitioner began to 
study his functional relation to the comnnmity of which he was a member he would be 
helped in solving difficidties not only in the planning of the curriculum of students but 
also in the social relation of the profession to the communitv. 

Dr. J; T. Edwards reviewed the early history of the London and Etlinburgh veterinary 
colleges and showed how the f.'icts .suppoitcd the thesis propounded by Sir Henry Dali 
that a dichotomy is now called for between training for the essential craft of medicine 
and training for research, and, maybe, administration. The fundamental principle 
appeared to be to turn out craftsmen suflidently versed in their craft to perform s.itis- 
, factorily the demands ordinarily made on them by the public, sufficiently educated to be 
• able to adjust their methods wisely to changing conditions and yet not so much over- 
educated in non-essentials that they would disdain the current work ordinarily dcm.Tiidcd 
of them. It had not been so much the rarity of teaching talent but the faulty selection 
of teachers and the same held to-day for some other professions, men being chosen for their 
administrative capacity or other reasons wholly estranged from their specific professional 
capacity.^ Dr. Edwards criticized what he considered the unsatisfactory methods adopted by 
official committees -in conducting inquiries, failing iisuallv to trace the problem to its roots 
by historical study and committing themselves to the e.xpression of ideals rather than 
performing what was sociologically sound, namely, a proper ''job-analysis”. 

He would like to pay the tribute which .Sir Henry Dale dc.servcd on what w.as a historic 
occasion, namely, the first - time a' Prc.sident of the Royal Society had made an 
Address on the subject of veterinary education since his great predecessor Sir Joseph 
Banks (who presided front'- 1778 onwards for forty years) took a leading interest in the 
movement which eventually brought about the establishment of veterinary education in 
this country in 1791. John Hunter, a contemporary, was also the “life and soul” of the 
movement. 


Dr. E. G. White agreed with Profcs.sor Bu.xton thtit the veterinary curriculum was in 
need of considerable pruning, especially in some subjects in which a mass of descriptive 
detail was taught. The method of conducting some of the examinations also needed to 
be reviewed so that more time was made available for determining the practical ability 
of students, particularly when dealing with the /hmtg animal. The basic veterinary 
training should be one that best fitted a man or woman for general practice and as many 
graduates as possible should be encouraged to proceed to a further course of study. The 
basic qualiiic/ition might be a diploma, as at present, or a degree; postgraduate tjualifica- 
tions would include the various diplomas already established .and also perhaps an Honours 
Degree taken in one subject, tvith maybe one or more subsidiary subjects. This latter 
course of study would provide veterinarians with spcci.i! training enabling them to under- 
take research in veterinary colleges and research institutes and in the field. The present 
B.Sc.(Vct.Sci.) did not fill this want because it required a somewhat higher standard in 
several subjects rather than a special knowledge of any one subject and because clinic.al 
subjects were not included. 

Dr. W. R. Wooldridge stated that whereas medicine had many centres of instruction 
varying above a common minimum standard, veterin.-iry education was governed by one 
examination. It was becoming' incrca.singly difficult in view of the total length of this 
examination, the difficulties of travel for examiners, their rushed periods for marking 
and the differing facilities at individual centres to claim this a.s a uniform examination. 
But it did tend to arrest individual developments at the schools.’ The university medical 
schools were not those which gave the poorer instruction. They had in fact produced 
rmnv stimulating teachers and research worker.s, including clinicians, who had markedly 
influenced medical progress. Veterinary education was unlikely to benefit similarly until 
its whole course, including medicine and surgery, was aflordcd the same oppornmitic.s 


and facilities. 

mtiP President thought that insufficient care was sometimes taken in the selection of 
r cerrs who might be outstanding research workers but bad teachers. Lectures to 
were not afways as useful as they might be, owing to the inability of the Iccturer 
student. . School teachers received expert tuition m teaching, but university 

to impart msir • . j ^ never acquire proficiency. A further important 

professors "o s^h^m m^^^g ^ 

!‘°dtmras well as clinics” must be prominent in their education. 
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The rresident : Has this patient had necrotic lesions? 

Dr. Theresa Kindlcr : There was an acute varicella-like eruption but il subsided in 
throe weeks. As he had no fever I presumed it was an acute phase of the disease. 

Dr Dowling : Is it the general impression • that pityriasis lichenoides chronica has 
become less common than it used to be in comparison with' the number of more acute 
types? 

Dr. J. E. M. Wigley : Is not this disease also known as parapsoriasis by French derma- 
tologists? 

The President : I regard it as a variety of the parapsoriasis group. 

Dr, Wigicy : I have Heard , parapsoriasis described with considerable justification, 
in my experience, as a superficial scaling eruption entirely .unaffected by any form of 
treatment. 


Multiple Rodent Ulcers. — Enid M. Glen, M.U.C.S., L.R.C.P. , 

Mr.s. A. W., aged 72. Ten years ago a small nodule appeared on the abdomen, 
gradually increasing in size which often bled. This was treated seven years later by the 
in.scriioti of five radon seeds for four days. 

.Si.v months later an ulcer developed on the abdomen, in. x 1 in., also two other 

small ulcers. Radium plates applied. Dosage: 864 mg.hrs.; 576 mg.hrs.; 1,248 mg.hrs. 

Biop.sy report; Basnl-ccIJed carcinoma, suggesting begi.nning of squamous prickle-celled 
growth; not definite. 

Sis years ago some pigmented patches on trunk up to I cm. diameter. On abdomen, 
one barge rodent ulcer 1 '/a in. x 1 ;4 ih. and two small confluent ulcers each in. diameter. 

Treatment . — («) 8 radon seeds 16-7 millicuries for five days, {b) 10 seeds 17-8 
millicurics inserted deeply under ulcer for five days. 


The President : The biopsy was from the lesion on her abdomen? It was squamous 
in one part ,and basal in another? 

Dr. Enid Glen ; The report states that it was not definite but suggests prickle-celled 
carcinoma. 


The President : That was six years ago and although it has had no treatment it has 
not invaded the abdomen. 

Dr. 'G. B. Dowling; Flat basal-celled carcinomata have a certain tendency to become 
squamous and to prove ultimately fatal. This has happened within my experience on 
several occasions, and I feel that there is a strong case for advising a complete 
c.xcision. and skin graft when necessary, for this condition rather than any other treat- 
ment. such as freezing or radiotherapy. 

The President : Do you think that applies to the multiple type or to fiat ones of any 
sort? 


Dr. Dowling : To flat ulcers of any sort. 

The President : I have seen several which developed a squamous epithelioma in the 
middle. I favour excision if the situation is a convenient one. 


Dr. A. Burrows : Multiple rodent ulcers or basal-celled carcinomata of body and limbs 
are curiously unsatisfactory from the radiotherapeutic point of vnew. Even when there 
appears to be local cure, and it is not the rule, often recurrence appears at the same site. 
1 am of the opinion that one should find some other more satisfactory method of treat- 
ment or technique: certainlj' excision should be considered. This patient will have 
another section done. I always thought a- notable proportion of rodent ulcers showed 
changes. Dr. Henry MacCormac (Middlesex Hospital Cancer Reports, 
HUO. 19. Ii2). shoiyed this to be the case, so that one would expect to find them in these 
cases as well as m others. 


Dr H. N. Goldsmith . I agree with Dr. Burrows, I have seen a case with an enormous 
number of those carcinotnas which have all responded very well to CO, snow, even 
those which had a bump in the middle; as a rule they do not do at all well" with X-ravs 
(■‘''dium. which produce atrophy and telangiectasis with lower doses than usual. One 
often finds prickle-cell growth in some parts. That is not necessarily alarming. One 
elderly had a quite frank prickle-celled epithelioma of the whole cheek, which 

.at fi^'t 1 thought was a gumma; eventually it ulcerated right through to the mucouc 
membrane, yet there were no enlarged glands and no metastases. 

Dr. G. B. Donding; I agree that these cases arc resistant to irradiation. Quite recently 
^ psoriatic who had had arsenical treatment vears before and 

who had a large number of these flat epitheliomata of which some were perhaps alreadv 
SQU.amoas the mos, important wssy'v-ireated with X-ray without effect, 'and^ within a 
short .oeriod niedi ■'carcino.matosis. y i o . a«a wicnm a 

, ' O'-P^cial basal-celled epitheliomata we used to 

, v.^l.0(?0 to l.aOo r, repeated two to five times 
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cells are arranged in . foci or arc diffusely scattered amongst the reticulo-endothelial 
cells. The picture reminds me of that found in “Eosinophilic Granuloma (Eosinophilic 
Reticulo-endotheliosis) of Skin" (Martinotti. Nanta, Pasini, Cerutti). It may be~that 
this case is ah instance of this very rare disease (or body reaction?), about the clinical 
manifestations and pathogenesis of which we still know very little. 

In 1940, both Otani and Ehrlich, and Lichtenstein and Jaffe, independently, described 
a condition with' an identical histology in the bone. Farber (1941) suggested that this 
"Eosinophilic Granuloma of Bone" was a variant of Schiiller-Clhrlstian’s disease, a view 
accepted by T. B. Mallory (1942) in a critical review on this subject. These authors 
were unaware of the "Eosinophilic Granuloma of Skin". 

It might be worth while to search in Dr. Wigley’s case for any symptoms of Schiiller- 
Christian’s disease (X-ray' of 'bones, sections stained for fat, &c.). 
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Dr. i; Muendc : The sections were not stained for fat, for nowhere could one see 
anything suggestive of a foam-cell, or an endothelial cell with any obvious vacuolation. 

The diagnosis of eosinophilic granuloma came to 'my mind, but the eosinopjiik were 
not as numerous in the section, nor was there the high degree of epsinophiha associaieo 
with the latter disease. I could not accept the diagnosis of sarcoid, and consmereo i 
much more likely that we were dealing with a case of Hodgkin’s disease with ssm 
lesions. 

Dr. H. C. Semon: It occurs to me to comment on the -strongly positive Mantou.x test 
in this case. . 

The President: The patient had no tuberculous lesion? 

Dr. I. Muendc : No. 

Dr. A. Burrows : If this granuloma is similar in type to the tumours in the Christian- 
Schuller syndrome it should be radiosensitive and this fact might be helpful in diagnosis. 

Dr. J. E. M. Wigicy ; The X-ray of the chest showed a certain amount of most of the 
ribs: there was no obvious change in the bones. 

The President : I understand skiagrams of the hands and feet were normal? 

Dr. W. N. Goldsmith: \Vere the earlier lesions more lumpy? 

Dr. Wigicy : They are now, if (anything, a little more Jumpy than when I first saw them- 

Dr. Goldsmith : The flatness is more like xanthoma than Hodgkin’s disease, and perhaps 
the colour also. 


Pityriasis -Lichenoides Chronica (Parapsoriasis Guttata). — ^Theresa Kindler, M.D. (fo'" 
A. Borrows, M.D.). 

N. L., 8-ycar-old boy, has had a non-irritating, slowly spreading rash on his trunk, 
buttocks and the proximal parts of his extremities for five years. The eruption consists 
■of pin-head to pea-sized maculo-papuies with very little infiltration; they are pink or 
reddish at first, some are covered with a thin scale. Later they become greyish-broWn; 
the scale can be detached as a whole and has a lid-like, mat appearance. When removed, 
it leaves a moist surface or may sliow some bleeding but not of the papillary type. 
Finally, the subsiding lesion leaves only a grey easily removable scale. New lesions crop 
up continuously as some of the old ones subside. In some places coalescence of the 
lesions forms larger, superficial scaling patches. The eruption has been completely un- 
responsive to treatment, including ultraviolet irradiation. 


Dr. Forman : Could we have an opinion as to the natural course of this disease? How 
long does the rash take to disappear? 

Dr. T. Kindler: Cases have been known to last twenty years. 

The President : I remember a boy who had the more necrotic type, the so-called 
varioliformis type, which cleared up after a year or two. I have seen during most oi 
-the war period a soldier who goes on more or less continually with the eruption, it is 
reduced by ultraviolet light but does not get well. 

Dr G. B. Dowling: I recall a case of what we nowadays accustomed to calling 
nitvr'iasis lichenoides acuta upon whom during the course of at least ^ year, evm 

^ 4 - » rx'f which ha^ hppn ssid to influsncG ths contiition W3S tried in turn* 

nuimately theT^^^^^^ I agreed^ forgive it up- Several months after the cessation 

.of treatment the rash disappeared. ' ' 
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The President ; Has this patient had necrotic lesions? 

Dr. Theresa Kindler : There was an acute varicella-like eruption but it subsided in 
three weeks. As he had no fever I presumed it was an acute phase of the disease. 

Dr. Dowling : Is it the general impression • that pityriasis lichenoides chronica has 
become less common than it used to be in comparison with' the number -of more acute 
types? 

Dr. J. E. M. Wigley : Is not this disease also known as parapsoriasis by French derma- 
tologists? 

The President: I regard it as a variety of the parapsoriasis group. 

Dr. Wigley : I have 'heard , parapsoriasis described with considerable justification, 
in my experience, as a superficial scaling eruption entirely .unaffected by any form of 
treatment. 


Multiple Rodent Ulcers. — Enid M. Glen; M.R.C.S., L.R.C.P. . 

Mrs. A. W., aged 72. Ten years ago a small nodule appeared on the abdomen, 
gradually increasing in size which often bled. This was treated seven years later by the 
insertion of five radon seeds for four days. 

Six months later an ulcer developed on the abdomen. X'/z in. x 1 in., idso two other 
small ulcers. Radium plates applied. Dosage: 864 mg.hrs.; 576 mg.hrs.; 1,248 mg.hrs. 

Biopsy report: Basal-celled carcinoma, suggesting beginning of squamous prickle-celled 
growth; not definite. . 

Six years ago some pigmented patches on trunk up to 1 cm. diameter. On abdomen, 
one large rodent ulcer 1 Vi >n. x 1^4 in. t"’o small confluent ulcers each '/• in. diameter. 

Treatment. — (a) 8 radon, seeds 16-7 millicuries for five days. (6) 10 seeds 17-8 
millicuries inserted deeply under ulcer for five days. 


The President : The biopsy was from the lesion on her abdomen? It was squamous 
in one part and basal in another? 

Dr. Enid Glen: The report states that it was not definite but suggests prickle-celled 
carcinoma. 

The President : That was six years ago and although it has had no treatment it has 
not invaded the abdomen. 

Dr. "G. B. Dowling :. Flat basal-celled . carcinomata have a certain tendency to become 
squamous and to prove ultimately fatal. This has happened within my experience on 
several occasions, and I feel ,that there is a strong case for advising a complete 
excision, and skin graft when necessary, for this condition rather than any other treat- 
ment, such as freezing or radiotherapy. 

The President : Do you think that applies to the multiple type or to flat ones of any 
sort? 

Dr. Dowling : To flat ulcers of any sort. 

The President: I haye seen several which developed a squamous epitheUoma in the 
middle. I ’ favour excision if the situation is a convenient one. 

Dr. A. Burrows : Multiple rodent ulcers or basal-celled carcinomata of body and limbs 
are curiously unsatisfactory from the radiotherapeutic point of view. Even when there 
appears to be local cure, and it is not the rule, often recurrence appears at the same site, 
I am of the opinion that one should find some other more satisfactory method of treat- 
ment or technique; certainly excision should be considered. This patient will have 
another section done. I alwaj-s thought a notable proportion of rodent ulcers showed 
squamous-celled changes. Dr. Henry MacCormac {Middlesex Hospital Cancer Reports 
1910, 19, 172), showed this to be the case, so that one would expect to find them in these 
cases as well as in others. 


Dr. W. N. Goldsmith ; I agree with Dr. Burrows. I have seen a case with an enormous 
number of these carcinomas which have all responded very well to CO. snow, even 
those which had a bump in the middle; as a rule they do not do at all w’ell with X-rays 
or radium, which produce atrophy and telangiectasis with lower doses than usual. One 
often finds pricMe-ceU growth in some parts. That is not necessarily alarming. One 
elderly woman had a quite frank prickle-celled epithelioma of the whole cheek which 
at first I thought was a gumma; eventually it ulcerated right through to the ’mucous 
membrane, j’et there were no enlarged glands and no metastases. 


Dr. G. B. Dowling: I agree that these cases are resistant to irradiation. Quite recently 
I had charge of an old psoriatic who had had arsenical treatment j-ears before and 
who had a large number of these flat epitheliomata of which some were perhaps already 
squamous, the most important were treated with X-ray without effect, 'and within a 
short period he died of a generalized carcinomatosis. 


Dr. Theresa Kindler : For the 
employ Grenz rays in Vienna, 
at four weekly intervals. 


multiple superficial basal-celled epitheliomata we used to 
m doses of 1,000 to 1.500 r, repeated two to five times 
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Dr. W. N. Goldsniilli : I have never used Grciiz ravs in the treatment of multiple, 
cancers. 

The President : I have frozen a number of them but I have not been pleased with 
the results. 1 always get the lesions excised if I can, though Dr. Finzi has cured a 
number for me with screened radium, ‘ 


Two Cases of Multiple Arsenical Cutaneous Carcinomata. — Bitt.w F. Russku., M.D., and 
RoBFJtT Klabek, M.D. 

Case I. — Mrs. J. F., aged 53, has been trcatctl for epilepsy for thirty-two years. 

History . — ^From 1912 to 1924 she received a bromide mixture, containing liquor 
arscnicalis, iii, t.d.s.. and for a month in 193.5, m i, t.d.s. ; an intake of over 37,000 minims 
in twelve years. 

In February 1944 .she noticed an ulcer on the right .i-ide of Jicr chest, wliich enlarged 
and became painful. 

Coiidilioji on e.vfiiiiiitnlion (9.2.44). — Dnvk-haircd woman with skin showing polymorphic 
lesions : 

(1) One inch ciiameter hiitton-likc, rai.scd indurated ulcer with hard raised roiled edge 
and slough in floor, on right side of thorax (section showir). This lesion h;is since been 
excised.) 

(2) One inch di.ametcr, circular; slightly raised plaque with central crusting and marginal 
pearly telangiectatic edge over the sternum, with smaller similar lesion adjoining. 

(3) Multiple scborrhosic wnn.s on trunk. 

(4) Multiple small niolhi.sen fibrosa around neck. 

(5) Multiple pigmented niacule.s on trunk. 

(6) Several dc Morgan's spots. 

There is no “raindrop” pigmentation and there arc no palmar or plantar keratoses. 

Section from lesion on .side of thorax show.s a .squamous-cellcd carcinoma with active 
mitoses. 

Progress . — Several fresh lesions have appeared on left breast, right side of- chest, right 
thigh, left shoulder and lumbar region. These range from small pearly nodules to’larger 
plaques with raised, pearly, .serpiginous edges and central "scabbing or atrophic 
telangiectatic scarring. 


Case II. — Miss A. L., aged 44, has been treated for epilepsy for thirty-one years. 

History . — ^Froni 1913 to 1934 she received a bromide mixture, containing liquor 
aVsenicalis, lit iii, t.d.s., and from 19.34 to 1943, m i, t.d.s. This represents a total intake 
of 79,000 minims, or just over one gallon, of liquor arscnicalis in thirty years', equivalent 
to a little over 700 grains of arsenic trioxide. 

About fifteen years ago, during a fit, she cut herself with her corsets in the right lower 
abdomen. The resultant sore did not heal but formed a scabbed surface, witli periodic 
shedding and reforming of the scab, with bleeding. ' ‘ i 

Two years ago a fresh lesion appeared between the breasts and others have been forming 
ever since. , j 


Condition on examination.- -Oark-hmxcd woman with skin showing the following lesions: 
(!) l/i in. diameter heavily crusted indurated erythematous plaque in right iliac fossa. 

(2) Split-pea-sized nodule adjoining right nipple (section). 

(3) Multiple plaques up to 44 in. diameter on shoulder, chest, thigh, &c.. consisting of 
annular lesions with raised pearly rolled edges and central atrophic scarring. 

(4) Many mollusca fibrosa around neck. 

(5) Many scborrhmic warts on trunk. 

(6) Early keratinous changes on palms^with a few pin-head-sized keratoses. 

There is no “raindrop” pigmentanon. 

Section from lesion adjoining nipple shows multiple basal-ccllcd carcinoma with 
marked cystic degeneration. 
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The President : These are very interesting cases and should make us doubtful about 
adding the traditional liquor arsenicalis to bromide mixtures. In what proportion oi 
ca'es does it prevent bromide eruptions? Why are some of the growths basal- and 
some squamous-celled? Why are these patients not pigmented? i " 

Dr J E M. Wigley : I have seen several cases of bromide eruptions in children which 
occurred while they were taking small doses of arsenic with their bromide mixtures. 


Dr W N. Goldsmith ; I have seen a number of beautiful cases of raindrop pigmentation 
and palmar keratosis at the AVest End Hospital for Nervous Diseases in patients \yho 
had taken bromide with arsenic for many j’ears. I have never seen a case of multiple 
carcinomatosis among that hospital population; on the other hand I have seen cases 
of it in persons who had not taken arsenic, so that I am not convinced of the close 
connexion between the two. 


The President : Many of us have seen patients with psoriasis whom somebody put on 
arsenic many years previously without telling them to cease taking it after a time, so they 
took it for years and ended up with arsenical keratoses, epithelioma and of course, still 
psoriasis. 

Dr. H. C. Semon: I reipember two tragic examples of the effects of long-continued 
arsenical medication. The first concerns a man who Jiad been taking Fowler's solution 
in huge doses — up to 1 dr. thrice daily — for every attack of the severe dermatitis herpe- 
tiformis for which he had been invalided from the Army after the last war. Needless 
to say no doctor had ordered the drug in such quantities, and he was unwilling to 
disclose the source of his supplies. 1 lost sight of him for some years * and was 
eventually approached by his widow’s solicitors who claimed compensation from the 
Ministry of Pensions on the score that the "bronchial carcinoma from which he had died 
was caused by the arsenic which he had taken to relieve his compensable Duhring’s 
disease. As there had never been a similar case recorded, and there was no evidence 
that the skin had been simultaneously affected the widow lost her appeal. The other 
patient had taken arsenic — uncontrolled for fourteen years — for psoriasis and came 
under my care for ulceration which had apparently developed in arsenical keratoses 
on the dorsum of his left foot. This was proved to be carcinomatous of squamous type 
and the foot was amputated. The disease recurred in the stump some months later 
and a thigh amputation was performed. Death ensued later from secondary deposits 
and cachexia. Is it possible" in these days for patients to obtain repeats of arsenical 
prescriptions from the dispenser without further medical intervention? 


Postscript. — Inquiry has elicited the disturbing information that there is still nb 
legal liability attached to such uncontrolled repetition. ' 


The President : A patient cannot get arsenic without a prescription but with a pre- 
scription an arsenical mixture can be repeated ad infinitum. 

Dr. Brian F. Bussell : In these cases the dispenser had written out the prescriptions 
in full, periodically, to remind the prescribers and to save reference back through many 
pages ot " Rep. Mist”. 

Dr. I. 3Iuende : I was particularly interested in the case which had been reported 
as developing squamous-celled carcinomata, and was not convinced from the section 
that the lesions were of that nature. The tumour suggests a nsevo-carcinoma. the 
epidermis being normal in parts, and beneath this there were nsevus cells and deeper, 
a malignant proliferation of these cells. 

The President : My view is that seborrhceic warts do not go on to epithelioma and 
that those on the forehead which are said to have turned into squamous epitheliomata 
were really senile keratoses, not seborrhosic warts at all. It would be interesting to 
know what the experience of the Section as a whole has been. 

Dr. W. N. Goldsmith : I do not think 1 have ever seen this happen. But these patients 
have seborrhceic warts and it is interesting in view of Dr. Muende’s opinion as to the 
histology of one of the cancers. The development of multiple carcinomas at the age 
at -which they do appear in these patients reminds one of the efflorescent seborrhceic 
warts. They may depend upon developmental anomalies just as epitheliomas on the face 
and scalp often do. 


Dr. W. Freudenthal : There are only a few well-investigated cases on record in- which 
a seborrhceic wart has become malignant <e.g. Sibley and Muende, Proc. Ron Soc. Med., 
1932, 25,. 670 and 926; H. P. Pinkus, Arch. Derm. Syph., Berlin, 1933, 169, 58) I Se 
the opinion of those who consider the seborrhceic wart not as a variety of the infective 
wart, but as a late-developing verrucous naevus (naevus tardus). It is not surprising 
that this nmvus sometimes, though very rarely, undergoes a malignant change. After 
all, practically any skin lesion, even a scar, might turn malignant. It is certainly wrong 
as some textbooks do, to look upon the seborrhceic wart as a precancerous condition. ’ 

^ difficult to regard a seborrhceic wart as a nsevoid condition 

Why should they appear in enormous numbers and always in old and not in voung 
people? ■’ ® 

Dr. I. Muende: The nature of seborrhosic warts is verj- puzzling, for, although there 
IS much to support the view that they are late nmvoid in origin, the fact that thev 
develop m lines of scratch, seem to point to their having a virus aetiologj-. 

Dr. AV. Freudenthal : There was an elderly woman at Jadassohn’s clinic with hundreds 
of seborrhoeic warts, on whom for several j'ears we tried to produce more legions h-v 
all kinds of inoculation and irritation, but we failed. She never developed more warts 
at the places we irritated. There are many successful inoculations of ordinarv warts 
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recorded, but to my knowledge no one has ever succeeded in inoculating a seborrbceio 
wart. 

Dr. G. B. Dowling : The symmetrical distribution o£ these seborrhoeic warls on the 
trunk and their tendency to follow lines ot cleavage, seem to exclude infection as 
the cause. 

Dr. W. N. Goldsmith: Often accompanying an outburst of seborchcEic warts women, 
at any rate, get little tags on the sides of the neck. In one case' we took out a number of 
lesions to see if we could trace any connexion between the two. Some of the tags had 
a cellular neevus type of structure. . ' 

Dr. R. Klaber ; I believe these mollusca fibrosa are essentially o£ the same nature as 
seborrhoeic warts. I have seen the spontaneous disappearance of both .types of lesion. 
I did not think at first it could be possible; but the lags on the neck or the seborrhoeic 

warts can certainly vanish without treatment. That may be the real explanation of the 

note in a recent American paper in which it was suggested that the disappearance of 
seborrhoeic warts resulted from taking testosterone, given for another condition (Garb, J., 
and JVise F., Arch. Darin. Svph., Chicopo, 1942, 48, 2591. I have tried it myself since, 
at the suggestion of Dr. Barber, but have failed to note any response, , 

The President : H. J. Templeton (Arch. Derm. Svph., Chicago, 1B36, 33, 495) wrote 

an article on "Cutaneous Tags of 'Neck” some years ago. The writer decided' that they 
definitely were not ordinary warts, whatever else they were. 

Dr, G. B. Dowling : The tags and seborrhceic warts occur on the same people and 
they are people who have najvi of various kinds, especially freckles, moles and miiium 
bodies. 

Dr. R. Klaber; Is it not possible that all these cases represent a "forme fruste” of von 
Recklinghausen’s disease? 

Dr, Louis Potman : I have recently seen von Recklinghausen's disease with tumours 
and cafe au lait spots on a man who said they appeared suddenly at the age of 20, He 
also presented around the neck, small soft, pedunculated tumours, some skin-coloured 
and some brown-colourod. , , 
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(Esophagectomy. — A. Dickson Wricht, M.S. 

J. S., male, aged 59, gas worker. 

Admitted 2.9.44, complaining of regurgitation of 
solid food for previous six weeks immediately after 
swallowing, accompanied by a sense of obstruction 
and low retrosternal pain. Liquid swallowed and 
returned. He had been living on fluids for 3 weeks. 

Oil examination . — Although then in good general 
health barium swallow showed neoplastic obstruction 
in mid-oesophageal region (fig. I). 

4.9.44: ffisophagoscopy showed ulcerated growth. 
Biopsy taken. Bougies passed. Patient was put on 
good mixed, nourishing diet witlr vitamin extracts. 

7.9.44: (Esophagectomy under cyclopropane (Dr. 
L. H. Morris) through 7th left intercostal incision. 
The growth 1J4 in. long was (ust below the aortic arch. 
The oesophagus was mobilized by digital dissection 
and then the diaphragm incised, stomach mobilized 
by ligature of left gastric artery and vasa brevia and 
delivered through it. The cardiac end of stomach 
and small group of caidiac glands were removed with 
oesophagus and growth. The stomach was then 
brought up to meet tire cesophagus below aortic arch 
and sutured with interrupted silk sutures; the mucous 
membranes were sutured with catgut. The site of the 
anastomosis was dusted with penicillin and sulphona- 
mide powder and the patient also received systemic 
penicillin for three days post-operatively. 

Recovery was smooth with normal swallowing from twelve hours after operation. 



FIG. 1. — Preogerative X-ray show- 
ing position of growth. 



FIG. 2.—The sitt of anastomosis shown level with FIG. 3.~-Large filling defect in stomach produced 
aortic arch. heart. 

» 

2.10.44: On discharge he was able to swallow all solid foods. He was well and gaining 
weight (tigs. 2 and 3). 

Pathological report: Highly keratinized squamous-cclled carcinoma. Growth found in 
all cardiac glands examined. 

“ - • — Ct-ix. 1 
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' [December 8, 1944] 

Meeting Held at Middlesex Hospital, Loxdon, W.l 

Spina Bifida Occulta. — P. H. Sandipek, M.11.C.P. ■ 

Miss K. H., aged 27. 

History . — ^Reported to hospital November 1944 complaining o£ winter “chilblains” of 
the dorsum of the left foot and toes. In the summer the left foot is cold, swollen and 
red, but in the winter it is duskier and painful. Her mother stated the trouble dated 
from birth and that the legs were normal save for “chilblains" till she was 5. She says 
her feet do not sweat even in hot weather. She admits not being able to run or jump 
like other people since puberty. She has walked with a slight limp for years, the left 
leg somehow not working as well as the right. She ilcnies any sphincter disturbance, 
but occasionally she has to void urine at night. There is no pain, tingling or numbness 
save in the left foot when it is cold. It is absent when she is warm. Her symptoms arc-- 
non-progressive. Family and past history.— Hothing relevant. 

On examination . — Muscle tone slightly increased both legs, ^^'asting left thigh and 
calf respectively anti I in. less in circumference than the right. Some pcs cavus more' 
marked left than right. Slight reduction of power at left ankle and toe joints though*, 
she can move them strongly against considerable resistance. Reflexes,: All tendon-jerks! 
^-'-•■‘SScrated in the legs though the knee-jerk is less brisk in the left than the right. The; 
left plantar response is extensor. The abdominal reflexes arc brisk and equal. Sensation:, I' 
Pin-prick, touch and temperature arc not so well felt in the coldest areas of the left foot 
(dorsum and toes). Joint position is appreciated in all the toes. Vibration not so well 
perceived over the bony points of the left foot. The left foot is cold, dry, and red with blue f 
mottled areas particularly in the toes. The nails are opaque and brittle. The right i. 
foot is cold. Pulsation of the dorsalis pedis and posterior tibial arteries less marked ^ 
on the left. Over the lumbar spine a bone defect can be easily felt and below this tlierc tJ 
is a well-developed mop of hair. X-rays show spina bifida of L.V.3, 4, and 5 and S.l. 

Comment . — ^Thc case is unusual because it is the vasomotor disorder whicli brings her. S 
to hospital; there is no evidence of gross cauda equina involvement and the sphincters *; 
are spared: finally the part of the nervous system which has suffered most is the cord. 


Idiopathic Steatorrhoea: Osteomalacia. — J. E. G. Pearson, D.M. 

E. T., female, aged 39. 

History . — A healthy child, always small. 1933: Normal pregmincy and parturition; 
baby well. Anaemia with sore tongue at this time diagnosed as pernicious ana’inia. 
Treated with liver injections. 1938: Colitis. 1941: Pre.scnt symptoms started with 
dragging of right leg, cramps in legs, and coldness and swelling of ankles. Has iwl 
walked for three years; almost bedridden. 

Family history . — Not significant. Past history . — Patient has had pale and rather loose 
stools oil and on for many years Sug^gestion of some skeletal deformity since childhood. 
Examination on admission (1.4.44). — Imclhgcnt and co-operative patient ~ ' 

Skektqn deformed, particularly pelvis’ 


condition: Thin. Growth stunted: Skeleton deformed, particularly’pcrvis sninr'and 
thorax. Hip movements almost completely inhibited by severe pain Musrle ivastine 
Slight genu valgum. Slight dubbing of fingens. Slight anamiia. ^No gloss df S of 
latent tetany (Chvostek and rrousseau positive). • & 

Investigalious.-X-rny: Rarefied are.^ in .skull. Wide.spread decalcification with 
deformity in thorax, spine and pelvis. No metastatic calcification seen in nLrtnn, 
Blood-Lnm.-Hb. 840A: R.BC. 4,100,000; C.I. I-O. M.C. dlL'ietL V 9 ^ 

Blood calcium 8-0 mg.%. A kalmyfiiosphata^ u,dts/100 c.e. Blood piiospha.es 
1-2 mg.%. F«cal fats: Neutral a//o, soaps 37 6%. f,cc fatty acid 22-yor Tntil = 
64%. Plasma proteins 7-25 g-A- , , . _ /o- - 

. Treulmeuf. -Physiotherapy for lep and spine. Fat-free diet. Skimmed milk- 2 nints 

daily. Liver extract intramuscularly in decreasing dosage. Vitamins, 

Ferrous suiphate. Calcium gluconate 10 c.e. intravenously for one w;ck da Iv- 0 c c 

inuamusculLdy alternate days for fou we^^ Now gr. 20 t d!!^ ’ 

stick and now walking well. 
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Massive Renal Calculi. Squamous-Celled Carcinoma in Lung, ? Primary. ? Secondary to 
Growth in Renal Pelvis. — ^J. E. G. PeiVrson', D.M. 

S. L., male, aged 60. 

History. — Loss of strength. Loss of one stone in weight in the past two years. Pain 
in left side of abdomen, never sharp, worse after food. Increasing flatulence. Slight 
cough and dyspnoea. No sputum. Some burning on micturition — no frequency. 

On examination . — ^Pale, slightly anKmic Chest; Irnpaired percussion note, weaker 
breath sounds and pleural rlib, right upper zone anteriorly. Abdomen; Large, hard 
irregular mass on left side, extending into the loin, partly movable. Prostate normal. 

Investigations. — Blood-conntz Hb. 86%; W.B.C. 6,000; neutros. 74%. X-ray of chest; 
Well-defined rounded shadow in right upper lobe peripherally. 

Intravenous pyelogram; Right kidney normal; left kidney no secretion, numerous 
massive calculi. Barium enema; No filling defect in colon. Casoni test negative. 



FIG. 1. — ^X-ray of chest sho^’ing wcU-defincd FIG. 2. — Intravenous pyelogram : Renal calculi left 

rounded shadow in right upper lobe peripberall}. kidney, no secretion ; normal secretion right kidney 

Urine; Sp. Gr. 1020. Acid. Albumin present. Blood absent. Pus cells profuse. 

Punch biopsy of pulmonary lesion — second space anteriorly — shows histologv of structure- 
less material, blood clot and numerous fragments of well-differentiated squamous carcinoma. 
Blood urea 26 mg.%. It is considered that the pulmonarv’ lesion is a primary neoplasm, 
and a thoracic surgeon is to be consulted about the possibility of pneumonectomy. 

Carcinoma of the Trachea. — K, P. B.sll, M.D. (for R. A. Yocxc, C.B.E., M.D.). 

W. B., male, aged 46. Bus driver. 

History. — Admitted on 15.11.44. He complained of a non-productive, paroxysmal 
cough since August 1944, He had had three small hKmoptyses and had noticed a pain 
over his right shoulder with swelling above his right clavicle since October 1944. Shortly 
before admission he had lost his voice. Past history . — Not significant. 

On examination. — Tliere was a firm, fixed mass of glands beneath the origin of the 
right sternomastoid, displacing the trachea to the left, but apparently separate from it. 
There were scattered sonorous rhonchi throughout the chest. Laryngoscopy revealed 
complete paralysis of the right vocal cord. X-ray of chest showed enlargement of the 
right paratracheal glands. Tomography showed a mass encroaching on the lumen of 
the trachea from the right, about 1 in. above the bifurcation. Bronchoscopy; An ulcerated 
swelling was seen on the right po.sterolateral wall of the lower part of the trachea, 
causing considerable narrowing. A biopsy was taken and histology showed invasion of 
the tissues bv relatively undifferentiated squamous-celled carcinoma; small areas of spine 
cell formation were present, but no keratinization. He has had much wheezing .and 
difficulty in coughing up blood-stained sputum. A further X-rav shows that he has 
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tlcvclcrpcd consolicl.Tiion of ilie liiiijiilnr process of the left lung. He i.s having deep 
X-ray therajty. 

Plummer-Vinson Syndrome with a Post-Cricoid Web. — K. P. B.vll, M.D. (for G. E. 

BivVU.mon't, M.D.). 

Mrs. L. C., aged 52. House- 
wife. History , — First attended 
on 3.6.44. She complained 
of a sore mouth, diHicuity 
in swallowing, shortne.ss of 
breath and tircdne.ss. Her 
symptoms had been increas- 
ing for two years. Her periods 
were still moderately heavy. 

Her diet consisted of bread 
and butter or cake, and tea 
for all meals e.sccpt for lunch, 
when she had gravy and 
vegetables. She never ate 
meat. On vxinuiudlioti. — 

Mucosa; pale. Cracks at 
corners of mouth, and a small 
ulcer inside the lower lip. 

Tongue pale with atrophic 
mucosa. M.nrkcd koilonychia barium swallow, showing a post-cricoid web at the level of a. 

present, lip of spleen pal- 
pable. Blood-count, — lib. ' . ., 

45%; R.B.C. 4,600,000; C.I. 0-5; W.B.C. 5,0.00. Barium swallow .showed a post-cricoia 

■ web at the level of C.5 {sec fig.). . ' rt ■)o <?44 

She was treated with |)il. ferri sulpb. gr. 6 t.d.s., and she rapidly improved. On ./.o. 
her Hb. was 99% with C.I. 0-98. The stomatitis and koilonychia disappearcii, but ttic 
improvement in her swallowing was less marked. On S. 12.44 a further barium swrilo" 
.showed that the web was still present, and did not appear to h;ive altered, in spite of tiic 
diminished dysph.ngia. 



Rheumatoid Arthritis with Subcutaneous Nodules. — K. P. Ball, M.D. (for G. E. 

Beaumont, M.D.). 

Mrs. L. S., aged 44.' Sliop assistant. ■ 

History . — Admitted to hospital on 23.10.44. She had had an insidious onset of artiiritt' 
with pain and stiffness in the right thumb in 1931. Tliis spread to both hands, ellio"';' 
and ankles. She then improved with no particular treatment and remained well tuiul 
1940. Since then the condition has stcjulily progres.scd, especially during the past SU' 
months. In June 1944 '.she noticed the subcutaneous nodulc.s for the first tunc. 

Past history . — Not relevant. No rheumatic fever or chorea. 

On e.xaniiiiation . — Typical deformity of rheumatoid arthritis affcctiug hands, clbow.s, 
shoulders, knees and ankles. Considerable pain and stiffness in the back. Siihcutaucous 
nodules present over occiput, olecranon and acromion procc.sses. and over both patclltc. 
They vary in size from a split-pea to a smtill cherry, those over the acromion processes 
• being the largest. The right epitrochlcar and both sets of axillary lymphatic glands arc 
considerably enlarged, and there are small glands in both posterior triangles. Spleen not 
palpable. B.P. 100/80. No abnormality in the heart, 

^ ‘ Iiivcstii^ations. — X-ray of the hands shows marked atrophic arthritis, with destruction 
and partial ankylosis of the carpal joints Sedimentation rate, 65 mm. in one hour 
(Westergren). Blood uric acid 2-9 mg. jter 100 c.c. Histology of nodule removed from 
over ri'^ht patella: “The nodule consists of fibrous tissue in which are small areas of 
nccrosi.? each surrounded by a small zone of radiaring endothelial cells and a sparse 
infiltrate of polymorphonuclear leucocytes, lymphocyte.s and plasma cells.” 

TVr F Parkes Weber said that the subcutaneous nodules in this case were excellent 

oJinies of what he proposed (Lancet, 1944 (u), GH: and Ann. Rheum. Dis.,'1944. 4, 3) 
pamples of wh nodules of the rheumatoid arthritis type”— in order to dis- 

from rarer types of nodules occasionally present in rheumatoid arthritis 
tinguish them n m jjjtewise showed the characteristic painless lymphadenopathy of 
cases. Dr. rheumatoid arthritis, which might disappear when the ioint 

the ^‘^^*'’®bfr^^op^auiescent. Such enlarged lymphatic glands on microscopic examina- 
symptoms '’“nicture of a- non-specific follicular lymphadenopathy with large 

tion presented me pic v These germ-centres likewise constituted a, microscopic 

“germ-centres synovial membranes in rheumatoid arthritis. A painless super- 
feature of the rnuch more frequent in advanced rheumatoid arthritis cases 

ficial ‘’^.nnosed The patients were usually quite unaware of it. Ht was 

than was commonly supposed. ..gjjjj.g disease’, which Dr. Weber regarded --'-nly a 
of course a constant feature m 
variety of rheumatoid arthritis. J 
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Smallpox and Vaccination in British India During the Last 

Seventy Years 

By Sir Leonard Rogers^ K.C.S.I., M.D., F.R.C.P., F.R.S., I.M.S., Ret. 

India is the largest and most populated area of the world in which the virulent type 
of smallpox is endemic. From it, infection is frequently brought by sea to Great Britain 
and other countries, as in the Glasgow outbreak of 1942. Statistics of smallpox mortality 
are available for British India (but not for the Native States) from 1868, together with 
vaccination returns since 1877. In 1909 the statistical officer to the Government of 
India, Major (now Lieut.-Colonel) S. P. James, F.R.'S., I.M.S., demonstrated by a study 
of the data, illustrated by diagrams showing the yearly smallpox death-rates per mille 
and the number of vaccinations, that a great decline in smallpox had coincided with a 
great increase of vaccinations in the absence of improved sanitation or other possible 
cause of the decline other than vaccination. In 1925 Rogers brought the records up to 
1921 and showed that both the fall in smallpox deaths and the rise in vaccinations had 
continued. As statistics for an additional eighteen years are now available a further study 
of the subject may be of value. 

Handicaps to vaccination in India . — It has recently been stated by Dr. K. Millard that 
attempts to control smallpox in India by unK'ersal vaccination had signally failed. The 
difficulties in carr^’ing out such a measure among the 380 million people of India, some 
90% of whom reside in about one million villages, scarcely any of which have a doctor, 
therefore require mention. In a recent report the Director of Public Health for India 
wrote : “Defective registration of births renders it possible for large' numbers of children 
to escape vaccination, even in areas where a . compulsory vaccination act is in force : 
vaccination continues to be optional over large tracts of the counury and, even in compul- 
sory areas, the law is enforced bv the local authorities in only a perfunctory manner.” 
As a matter of fact as late as 1909 James recorded that vaccination was only compulsory 
in 7%, of British India; yet a great decline in smallpox had already been achieved by 
voluntary measures: even in 1937 under hall the population were subject to compulsory 
vaccination. . The above report goes on to record that ; “No public health department 
is sufficiently manned to enable it suitably to deal with the whole population under its 
control and, until this is done it will be impossible to ensure that smallpox disappears 
from the list of epidemic diseases from which India continues to suffer.” Althougn 
India is thus very far from having established universal vaccination, nevertheless the 
Director of Public Health has recently recorded his opinion regarding the use of vaccina- 
tion in India thus; “As a result of the encouraging work carried on within recent years 
a large amount of unnecessary sickness, suffering and disablement has been prevented; 
with further efforts there is every hope that greater benefits will accrue.” The follow ing 
data will suffice to endorse that conclusion. 

Earlier smallpox incidence in India . — ^Temples all over India dedicated to tl^e goddess 
of smallpox testify to the ravages of the disease for thousands of years past. As late as 
^ 1849 nearly 13% of all the Calcutta deaths were due to smallpox; much the same rate 
as the 12% of London smallpox deaths in prevaccination days of the eighteenth centurv. 
As late as 1869, when vaccination departments had only very recently been organized in 
all the provinces of India, it is on record that 95% of the population had suffered from 
smallpox at some period of their lives. Earlier in the nineteenth century Ranald Martin 
reported that 75% of blindness in India was due to smallpox; in 1909 recorded census 
figures showed a reduction in blindness in India during the two decades 1881 to 1901 of 
44% coincidently with a great decline in smallpox and increase of vaccinations. James 
reported many instances between 1869 and 1879 of smallpox death-rates both of towns 
and of whole districts, commonlv with over one million inhabitants, of from 10 to 32 
per mille in' a single year. 

Jan. — Epid. 1 
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X-ray of barium sn-allow, shon'ing a post-cricoid web at the level of Cu. 


developed consolidation of the linijidnr process of tlic left lung. He is having deep 
X-ray therapy, ^ 

Plummer-Vinson Syndrome with a Post-Cricoid Web. — K. P. I5 au,, M.D. (for G. E. 

Beaumont, M.D.). 

Mrs, L. C,, aged 52. House- 
wife. History. — Fir.st attended 
on 3.6.44. She complained 
of a sore, mouth, difficulty 
in swallowing, shortness of 
breath and tircdnc.ss. Her 
symptoms had been increas- 
ing for two years. Her periods 
were still moderately heavy. 

Her diet consisted of bread 
and butter or cake, and tea 
for all meals e.Ncept for lunch, 
when she had gravy and 
vegetables. She never ate 
meat. On examination. — 

Mucoste pale. Cracks at 
corners of mouth, and a small 
ulcer inside the lower lip. 

Tongue pale with atrophic 
mucosa. Marked koilonychia 
present. Tip of spleen pal- 
pable. Blood-connt. — Hb. 

45%: R-B.C. 4,600,000; C.I. 0-5: W.B.C, 5,0.00. Barium swallow showed a post-cricoid 
web at the level of C.S {sec fig.). 

She was treated with pil. ferri sulph. gr. 6 t.d.s., and she rapidly improved. On 29.8.44 
her Hb. was 99% with C.I. 0'98. The stomatitis and koilonychia disappeared, but the 
improvement in her swallowing was less marked. On 8.12.44 a further bariimi swallow 
showed that the web was still present, and did not appear to have altered, in spite of the 
diminished dysphagia. 

Rheumatoid Arthritis with Subcutaneous Nodules. — K, P. Ball, M.D. (for G. E. 

Beaumont, M.D.). 

Mrs, L. S,, aged 441 Shop assistant. ■ 

History. — Admitted to hospital on 23.10.44. She had had an insidious onset of arthritis 
with pain and stiffness in the right thumb in 1931. This spread to both hands, elbows 
and ankles. She then improved with no particular treatment and remained well until 
1940. Since then the condition has steadily progre.ssed. especially during the past six 
months. In June 1944 she noticed the subcutaneous nodules for the first time. 

Past history. — Not relevant. No rheumatic fever or chorea. 

On examination . — Typical deformity of rheumatoid arthritis affecting hands, elbows, 
shoulders, knees and ankles. Considerable pain and stiifnc,ss in the back. Subcutaneous 
nodules present over occiput, olecranon and acromion processes, and over both patella;. 
They vary in size from a split-pea to a small cherry, those over the acromion processes 
•being the largest. The right epitrochlear and both sets of a.\illnry lymphatic glands are 
considerably enlarged, and there are small glands in both posterior triangles. Spleen not 
palpable. B.P. 100/80, No abnormality in the heart. 

Investigations. — X-ray of the bands shows inarked atrophic arthritis, with destruction 
and partial ankylosis of the carpal joints Sedimentation rate, 65 mm. in one hour 
(Westergren). Blood uric acid 2-9 mg. jier 100 c.c. Histology of nodule removed from 
over right patella: “The nodule consists of fibrous tissue in which arc small areas of 
necrosis, each surrounded by a small zone of radiating endothelial cells and a sparse 
infiltrate of polymorphonuclear leucocytes, lymjthocytcs and plasma cells.’’ 

Dr. F. Parkes Weber said that the subcutaneous nodules in this case were excellent 
examples of what he Proposed (Lancet, 1944 (ii) 611; and Ann. Rhetim. Dis.,T944, 4, 3) 
to call "chronic necrobiotic nodules of the rheumatoid arthritis type’’--in order to dis- 
tineuish them from rarer types of nodules occasionally present in rheumatoid arthritis 
nlcfs Dr Ball’s patient like wise, showed the characteristic painless lymphadenopathy of 
periods of rheumatoid arthritis, which might disappear when the .ioint 
became quiescent. Such enlarged lymphatic glands on microscopic e,xamina- 
jy'J)P*°iSspnted the^ picture of a- non-specific follicu ar .lymphadenopathy with large 
tion presented „ming. These germ-centres likewise constituted a microscopic 


tion presented 

germ-centres nffprted synovial membranes m rheumatoid arthritis. A painless super- 
feature of the affected ^ more frequent m advanced rheumatoid arthritis cases 

fleial lymphadenopathy was patients were usually quite unaware of it. fit was 

than was oommonly supp “Still’s disease , which Dr. Weber regarded ax~.onIy a 

of course a constant toamre m 
variety of rheumatoid arthritis..) 
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Smallpox and Vaccination in British India During the Last 

Seventy Years 

. By Sir Leoxard Rogers, K.C.S.I., M.D., F.R.C.P., F.R.S., I.M.S., Ret. 

India is the largest and most populated area of the world in which the virulent type 
of smallpox is endemic. From it, infection is frequently brought by sea to Great Britain 
and other countries, as in the Glasgow outbreak of 1942. Statistics of smallpox mortality 
are available for British India (but not for the Native States) from 1868, together with 
vaccination returns since 1877. In 1909 the statistical officer to die Governmeht of 
India, Major (now Lieut.-Colonel) S. P. James, F.R.^., I.M.S. , demonstrated by a study 
of the data, illustrated by diagrams showing the yearly smallpox death-rates per mille 
and the number of vaccinations, that a great decline in smallpox had coincided with a 
great increase of vaccinations in the absence of improved sanitation or other possible 
cause of the decline other than vaccination. In 1925. Rogers brought the records up to 
1921 and showed that both the fall in smallpox deaths and the rise in vaccinations had 
continued. As statistics for an additional eighteen years are now available a further study 
of the subject may be of value. 

Handicaps to vaccination in India . — It has recently been stated by Dr..K. Millard that 
attempts to control smallpox in India by nnif'ersal vaccination had signally failed. The 
difficulties in carrying out such a measure among the 380 million people of India, some 
90% of whom reside in about one million villages, scarcely any of which have a doctor, 
therefore require mention. In a recent report the Director of Public Health for India 
wrote; “Defective registration of births renders it possible for large numbers of children 
to escape vaccination, even in areas where a. compulsory vaccination act is in force: 
vaccination continues to be optional over large tracts of the country’ and, even in compul- 
sory areas, the law is enforced by the local authorities in only a perfunctory manner.” 
As a matter of fact as late as 1909 James recorded that vaccination was only compulsory 
in 7% of British India; yet a great decline in smallpox had already been achieved by 
voluntary measures; even in 1937 under half the population were subject to compulsory 
vaccination. , The above report goes on to record that : “No public health department 
is sufficiently manned to enable it suitably to deal with the whole population under its 
control and, until this is done it will be impossible to ensure that smallpox disappears 
from the list of epidemic diseases from which India continues to suffer.” Althougn 
India is thus very far from having established universal vaccination, nevertheless the 
Director of Public Health has recently recorded his opinion regarding the use of vaccina- 
tion in India thus; “As a result of the encouraging work carried on within recent years 
a large amount of unnecessary’ sickness, suffering and disablement has been prevented; 
with further efforts there is every hope that greater benefits will accrue.” The follow ing 
data will suffice to endorse that conclusion. 

Earlier smallpox incidence in India . — ^Temples all over India dedicated to tl^e goddess 
of smallpox testify to the ravages of the disease for thousands of years past. As late as 
1849 nearly 13 % of all the Calcutta deaths were due to smallpox; much the same rate 
as the 12% of London smallpox deaths in prevaccination days of the eighteenth century. 
As late as 1869, when vaccination departments had only very recently been organized in 
all the provinces of India, it is on record that 95% of the population had suffered from 
smallpox at some period of their lives. Earlier in the nineteenth centurv Ranald Martin 
reported that 75% of blindness in India was due to smallpox; in 1909 recorded census 
figures showed a reduction in blindness in India during the two decades 1881 to 1901 of 
44% coincidently with a great decline in smallpox and increase of vaccinations. James 
reponed many instances between 1869 and 1879 of smallpox death-rates both of towns 
and of whole districts, commonly with over one million inhabitants, of from 10 to 32 
per mille in a single year. 

Jax. — Epid. 1 
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Vaccination in India . — Inoculation pf smallpox virus had for long been used in some 
parts of India and often spread the infection. It was not until 1870 that its use was 
condemned by the Government of India but it proved very difficult to suppress. An 
active vaccine lymph first reached India in 1802 hut it was not until 1827 that Bombay 
organized systematic vaccination with European supervisors over native vaccinators. This 
province for long svas far ahead of other parts of India with the result that in the first 
decade of smallpox mortality statistics Bombay had a considerably lower incidence than 
any other province. The Bombay system was extended to the United Provinces in 1854, 
but it was only between 1864 and 1868 that it was extended to other provincc.s. Thus 
when smallpox mortality figures first became available in 1868 for British India, vaccina- 
tion departments had only very recently been organized on a large scale, so its effects 
can be judged. 

The reduction of smallpox incidence in India coincidently with the increase of vaccina- 
tion . — We may now turn to the data in Table I of the smallpox incidence and vaccinations 
in the seven decades 1868-77 to 1928-37, and the chart showing the yearly rates per-mille 
and the millions of vaccinations annually for the whole period. It has long been recog- 
nized that increased or epidemic prevalence of smallpox occurs in India about every five 
to seven years; this is partly attributable to the accumulation of susceptible unvaccinated 
children in the intervals between the outbreaks: it is well illustrated by the chart of the 
annual rates per mille. These exacerbations arc smoothed out in the ten-yearly data 
in Table I which demonstrates at a glance the steady decline in the average rates^ per 
mille in column 2 coincidently with the rise in the average annual millions of vaccinations, 
so the chart requires little explanation. 


TABLE I.— SMALLPOX INCIDENCE AND VACCINATION IN BRITISH INDIA 
IN SEVEN DECADES 


Years 


Smallpox, 
total deaths 

Average rates 
per mille 

Population 
in millions 

Average yearly millions 
of vaccinations 

1868-77 


1,430,890 

1-032 

342,000,000 

? 

1878-87 


1,400,890 

0-772 

190,000,000 

4*75 millions 

1888-97 


901,424 

0*400 

200,000,000 

6*75 u 

1898-1907 ... 


832,105 

0-374 

222,000,000 

8-75 „ 

1908-17 


831,099 

0-364 

234,000,000 

0-60 „ 

1918-27 


832,477 

- 0*347 

240,000,000 

14*50 » 

1928-37 


763,270 

0-290 

203,000,000 

19-1 


Owing to the increase in each decade in the population on which the rates per 
are calculated, the total deaths in each decade shown in column 2 are not comparable, 
as are the rates per mille in column 3. The population dealt with in 1S78-S7 was no less 
than 33% greater than in the previous decade: hence the large fall in the rate per mille 
in 1878-87 in spite of a small increase in the actual smallpox deaths in that'decade. 

It will be observed that the average smallpox death-rate per mille in the last decade 
of 1928-37 was three and a half times less than that of 1868-77. Moreover the most 
rapid decline in the smallpox death-rate from 1-032 in 1868-77 to 0-374 in 1898-1907 
coincided with the most rapid increase up to that time in the average yearly vaccinations 
from a small, but not precisely known, number in the first decade to 8,750,000' in 1898-1907. 
The last decade showed the next largest decline of smallpox incidence when the vaccina- 
tions rose from 14-5 to 19-1 millions, mainly due to more revaccinations during outbreaks 
of smallpox. It is too early to see the full effects of that increase. On the other hand, 
the smaller, but steady declines of smallpox incidence in the intermediate decades occurred 
at the time when the decennial average inerrases in the number of vaccinations were 
comparatively small; due largely to the handicap of the recent plague pandemic being 
then at its height. There is thus a close relationship between the increased number of 
vaccinations and the decline of smallpox throughout the whole seventy years. 

Decline in the severity of smallpox epidemics with increased vacchurtion . — This is 
evident from a glance at the chart; it is illustrated by Table 11, 


TABLE II.— SMALLPOX DEATHS PER MILLE IN EPIDEMIC YEARS. 


Years ... ISBO 

Deaths per mille ... 2-1 
Rainfall deficient in 7 


1878 

1884 

1889 

1897 

1908 

1*68 

1-70 

0-63 

0-77 

0-76 

•1877 

3883 

1838 

1890 

1907 


1019 1927 
0-50 o-.in 

1918 1026 


1033-36 

0-38 

1932 


It will be observed that the height of the 1933-36 exacerbation was five and half times 
less than that of 1869, in accordance with the fourfold increase in the yearly vaccination 
in 1928-37 decade as compared with tho.se of 18/8-8/ and a still greater but unknown 
rise over those of 1868-77. Here again the grratesc decline in the severity of the epidemics 
hrcirrS during the second to fourth decades of the greatest proportional rise in the 
nuXr of vaccinations. They have also become less frequent with longer intervals 

between them in recent years. 
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As I showed in 1926 ihe degree of increased mortality in any particular epidemic is 
largely dependent on low rainfall in the south-west monsoon period from June to September 
of the previous year which prevents a seasonal rise in absolute humidity high enough 
to reduce the minimum yearly smalljiox incidence at the end of the monsoon to its 
usual low level. The annual cold weather -rise thus starts from a higher level and 
reaches, epidemic levels. Thus the three highest smallpox exacerbations of the last 
three decades each followed previous low monsoon rains; yet even in such unfavourable 
years the smallpox outbreaks remained at several times lower levels than those of the 
first two decades of verj' deficient vaccination as shown in the chart; yet another striking 
piece of evidence of the value of vaccination in controlling smallnox epidemics in India 
in recent decades. 

Smallpox epidemics in v;ell-'caccinated and poorly vaccinated provinces respectively . — 
This aspect of the question was dealt with by James in 1909 when he demonstrated that 
in the six well- vaccinated provinces of India ten major smallpox epidemics during 1S68 
to 18S7 were reduced to none during 1888 to 1907; yet in the three poorly vaccinated pro- 
vinces of l\orth-East India and Loiver Burma during the same periods the major epidemics 
were only reduced from seven to five. There is thus a direct relationship between the 
efficiency of vaccination in different provinces of India and the elimination of serious 
epidemics of smallpox. 

Smallpox incidence in adjacent vjell- and poorly vaccinated areas respectively. — James 
also pointed out that in India it is easy to compare the incidence of smallpox in adjacent 
areas with precisely similar conditions, except as regards the efficiency of vaccination, of 
which the following example will suffice: In the decade 189,1-1902 the smallpox annual 
death-rate per mille in an Orissa State, with very little vaccination (only 4 per mille) was 
15-0; in the adjacent British province the smallpox rate in the same decade was 0-4, 37;/4 
times less! As late as 1938 high smallpox death-rates, were noted in Native States. 

In summarizing his conclusions from such comparative data Colonel James pointed out 
that the records proved that inquiries in from 60 million people down to a few hundreds 
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"the result is invariably the same — well-vaccinated areas show a remarkable decline in 
smallpox while non-vaccinated or badly vaccinated areas show no such decline” , 

Improved sanilatiou cannot account for the reduction of smallpox mortality in India . — 
James also discussed fully every cause, other than vaccination, that has been suggested 
to account for the decline of smallpox in India; he concluded that “there is no other 
cause that will account satisfactorily for the facts”. Tlic only other suggested cause that 
need he considered here is the freciiicnt statement of opponents of vaccination that im- 
proved sanitation is the essential factor that has led to the diminution of smallpox in 
various countries. The following facts disprove that assertion as regards India; 

(1) During the decades when .smallpox -so greatly declined in India there has been but 
little improvement in sanitation, c.xccpt improved water supplies in the larger cities and 
towns; and none at all in the million or so villages in which nearly 90% of the population 
live. 

(2) As was pointed out by. James, cholera is far more easily controlled by sanitary 
measures than smallpox; yet he demonstrated by a chart of the yearly cholera rates per 
mille of British India from IS/.S to 1907, during which the main decline in stnallpox 
incidence took place in India, there w.as no diminution in the cholera incidence. 

(3) In the case of a disease that is so re.idily communicated by contagion or possibly 
by aerial infection as smallpox, the mo.sr important sanitary condition that can well 
bring about a material decline in its incidence is a marked decrease of overcrowding. 
Yet tbe 85%, increase in the population during the last six decades has much increased 
overcrowding in towns and in the villages. Moreover, in the same period, greatly increased 
facilities of travel by road and rail, and recently by motor bus, have much increased the 
facilities for the spread of smallpox in India. Tlic great decrease of the disease in India 
has therefore occurred in spite of sanitary and other conditions being .such as might have 
been expected to have led to an increase rather than a decrease of the disease in this 
vast endemic area. 

The saving in life due to vaccination in India. — The saving of life due to the reduction 
of smallpox deaths in India^during the last six decades can be estimated by working out 
the number of deaths that would have occurred in each decade had the high rate per 
mille of 1868-77 been maintained among the increasing population of the six^subsequent 
decades and subtracting from those figures actual number of recorded deaths. The 
result shows a saving of 8,750.000 lives in the sixty years and an average yearly decrease 
of 200,000 deaths a year during the last decade of the scries. The true saving in life is 
nearly twice that huge figure because it is on record that the returns of the first decade 
of 1868-77 were only about h;df the true figure. And this great control of the smallpox 
mortality has been obtained through vaccination mainlv voluntary and never anything 
like universal. The measure has also been most .severely handicapped until comparatively 
recently by the lack of anything like organiy.cd vaccination in the greater part of the 
intermingled .560 Native States, w'hich occupy .39% of the area of India with a population 
of 80 million people. 

CoNCt.V'SIONS 

(1) All the data of smallpox death-rates and the annual number of vaccinations 
since they became available for the seven decades up to 1939 (wartime figures arc 
not obtainable) have been charted. They show that the smalinox death-rates per mille 
have declined in British India to three and a half times le.ss than in the first decade of 
tbe scries and the height of the periodical epidemics to five and a half times le.ss: pari 
passu with an increase in the annual vaccin.ations from about two to nineteen millions. 
The decrease was greatest in tbe early years in the provinces in which vaccination was 
most efficient. 

(2) At the period of tbe most rapid decline of smallpox in Briiisb-admiuistercd India 
the smallpox death-rates per mille in Indian St.ates, with little or no vaccination, were 
anything up to 37 times as great as in .-idjacent fairly well-vaccinated Britisb-admini.stercd 
districts. 

(3) The great reduction in .smallpox following a great increase in vaccinations cannot be 

due to improved sanitation because («) there has been no materia! improvement in sanita- 
tion of tbe million or so villages in which about 90%, of die population reside: {>>) diere 
has been no such great decrease in the mortality from cb.ileva. although that di.scasc is 
far more easily controlled by sanitary measures thati is the highly contagious smallpox , 
(James). , , ■ , / 

(4) If the high smallpox de.atb-ratc of the lirst decade bad eoiiliniietl unabated among 
the rapidly increasing poinilation upwards of eight million more de.ailis would bav< 
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urred during the last six decades than were recorded. This substantial degree of 
ntrol of smallpox in India has been obtained very largely through voluntary vaccination, 
lich has never been anything like universal, and under great difficulties in the most 
iportant endemic area in the world of the virulent type- of smallpox. It constitutes one 
the greatest benefits of British rule in India. 
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Dr. C. KUlick Millard said that /the so-called vaccination question ryas really two 
uestions. though they were often treated as one: (1) The effect of vaccination in pro- 
ecting the individual; (2) the effect of vaccination in protecting the community. 

Theoretically it was quite possible that whilst vaccination protected the individual — 
IS he was quite satisfied it did — it might fail entirely to protect the community, or indeed 
t might even tend to increase the disease, a possibility which could not be entirely 
excluded. That vaccination temporarily protected the individual had been so abundantly 
proved that he had not hesitated to take his own wife and young children into the 
Leicester smallpox hospital where he had photographed the.m by the bedside of a bad 
confluent case. 

But when it came to protecting the community 'the case was quite different. It 
would be feasible to protect a small "closed" community like the staff of a smallpox 
hospital even if the protection conferred by vaccination only lasted for six months; 
but it had never yet been found practicable similarly to protect the general population 
of a whole country. Infantile vaccination, however complete, was quite inadequate 
without repeated revaccination. It could no longer be held that it was vaccination of 
the community which had brought about the disappearance of smallpox from this 
country, because vaccination had decUned pari passu with the decline in smallpox. 

As regards India, Sir Leonard had shown a graph giving the smallpox mortality and 
the number of vaccinations during the past seventy years from which it was obvious 
that whilst smallpox mortality had decreased vaccinations had gone up, and in the last 
decade .the increase had been very great. Sir Leonard contended that the whole of the 
decrease in the smallpox mortality was due to vaccination, but surely this was rather 
an optimistic assumption. The fall in mortality was very steep after the year 1884 
with no corresponding increase in the amount of vaccination, which at that time must 
have been very incomplete. An alternative explanation, which seemed to him more 
probable, was that it was part of a similar decrease in smallpox mortality which occurred 
m many countries when the great pandemic of smallpox of the last quarter of last 
century passed away. 

Sir Leonard had taken exception to a statement made by him (Dr. Millard) in a 
letter to the Bril. med. J., 1942 (ii), 678, to the effect that India had signally failed in 
the attempt to control smallpox by vaccination, so that smallpox in India was still a 
terrible scourge. But could it really be denied that it had been a failure or that smallpox 
was still a scourge? According to Sir Leonard’s own figures, during the last decade for 
which the figures were available (1928-37) there had been in British India no less than 
763,000 deaths from smallpox, and that figure, appalling though it was, was almost 
certainly an under-statement, for in the Report of the Public Health Commissioner for 
1936 reference was made to the very large number of deaths registered as due to 
chicken-pox which were doubtless really due to smallpox. Such a mortality in Great 
Britain with a population of 46 millions, would mean an average of over 13.900 deaths 
from smallpox each year. Such a result he thought would be regarded by most people 
as a very signal failure. Of course' the difficulties in India- were infinitely greater 
owing to the backwardness of the country and the characteristics of the people but 
whilst this explained the failure it did not alter the fact that there had been a failure 
and. he would even say, a tragic failure. That did not mean that vaccination had done 
no good, and if he had a friend going out to India he would strongly advise him to set 
vaccinated first. 


Dr. M. N. Pai wished to emphasize three important aspects, i.e, the continued high 

mortality rate; the unsatisfactory state of vaccination: 
..nd the effect of these two factors on the health of the British and Allied troops. 

In lS2i it lyas estimated that 50,000 persons had died of smallpox in the previous vea-- 
number had more than doubled itself and this increase cannot be 
e.xplained wholly on the basis of increase in the population. 

JTnen the mortality in the Provinces is studied it is seen that the high incidence is 

the Punjab, Sind. Bengal and Assam .md parts of 
Bombaj . where the state of successful vaccination leaves much to be desired ^ Unfor- 
smuonid p'" if number _o£ Brit^ have been 

in any way 
of these areas. 


a . , . 4J1. iiuuijs nave oeei 

IS therefore worth knowing whether the health of the British troops ha 
L?/®" affected by the incidence of smallpox among the civilian population 


Even in such a select and highly protected community as the Army one finds that 
mcidence smallpox among British troops and their families is higher in Northern 
m the other Commands. As t.-e territories covered by 

< A ..*4 


incing. 
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TABLE I.— INCIDENCE OF SMALLPOX IN INDIA 1939. 


British Provinces 

Indian CiVifian 

British N.C.O.s and Other Ranks 

Wives of British N.C.O.s and O^cr Ranks 
Children of British N.C.O,s and Other Ranks 


Cases per 1,000 
0*24 

0*7 

0-2 


Table I shows that a vaccinated and perhaps re-vaccinated British soldier in India 
has greater chances than (and thq wife of a British soldier more than twice as many 
chances as) ai? Indian civilian of contracting smallpox. Therefore Britain cannot afford 
to ignore the medical and sanitary problems of India. 

The main factors responsible for this unsatisfactory state include; 

A, General— W Inadequate provision for medical and public health measures: for a 
population of 388 -millions there are only 42,000 doctors of- whom only -a few are qualified 
health officers. According to the Report of-’-the .Central-A'dviso'ry -Boa'rd of Health for 1939 
“nearly one-half, of the districts and three-quarters of -the municipalities of British India 
are still without qualified health officers". 

(2) “Every year large numbers of births escape registration and naturally these remain 
unvaccinated." 

(3) “Notification of cases and deaths from smallpox leaves much to be desired.’’ 

(4) Cases of a mild type, so-called ’’alastrim", escape notification and it is not unusual 
for persons suffering from this type to travel by public vehicles and so spread the 
infection. 

(5) Presence of Indian States where vaccination laws cither do not exist or com- 
pulsory vaccination is prohibited. ' 

B. Local. — (1) Vaccination is not compulsory in every province. To give only one 
instance, in the province of Sind out of a total of 37 sanitary committees only 7 have so 
far accepted the provisions of the Bombay Dist. Vaccination Act of 1892. 

(2) In some provinces those successfully vaccinated have to pay a small sum. In a 
country where the level of average income is very low indeed this fee acts as a deterrent 
to vaccination. 

Lastly, the greatest obstacle to the extension of vaccination and the reduction of 
mortality from smallpox has been the nation-wide campaign organized on behalf of the 
so-called Indigenous Systems of Medicine. Public funds which are badly needed for the 
extension of medical relief and sanitary measures are being frittered away in opening 
and maintaining Schools of "Indian Medicine’’ and in subsidizing practitioners who, in 
this or in any other civilized country, would be considered as no better than quacks. 

No reduction in the incidence of smallpox or for the matter of that in any 'of the 
epidemic or. endemic diseases is likely as long as India is dependent on the bondage of. 
magic, mediocrity and mendicancy. 


Sir Leonard Rogers, in replying to the discussion, said that the only criticism of his 
paper, that of Dr. Millard, is easily answered. Sir Leonard contended that Dr, Millard’s 
published statement that attempts to “control" smallpox in India by universal vaccination 
had signally failed is inaccurate, misleading and unfair to the public health authorities 
of India. Dr. Millard refused to admit the validity of the work of Colonel James, I.M.S., 
who had had unique opportunities as Statistical Officer to the Government of India to 
adjudicate on the results of extension of organized vaccination to all the provinces of 
British-administered India during the two decades immediately preceding the great decline 
of smallpox in British India; although the epidemics continued unabated in unvaccinated 
areas of the hundreds of Native States, thus furnishing immense control areas. Nor will 
he admit the confirmatory evidence of fifty years of subsequent greatly reduced smallpox 
in the British-administered areas alone, with the saving of many million lives, as evidence 
of any material "control” of smallpox in India, although this has also been recently 
testified to by the Public Health Commissioner of India. In -short, Dr. Millard, with 
experience solely in Great Britain (which is not an endemic area and in no way compar- 
able to India) rejects in toto the seventy years’ data and experience of all the most eminent 
public health authorities of India. , . . 

Dr. Millard attempts to evade the plain issue by pointing to the continued prevalence 
of smallpox in. India, due to insuperable difficultly which Dr. Pai had confirmed- difficulties 
that only“enhance the fivefold reduction in "the height of; the smallpox epidemics that has 
been obtained in .British India. Yet Dr, Millard is unable to point to any other cause of 
the great reduction of smallpox that closely followed the general organization of vac- 
cination in India, except a vague speculation on the decrease of the disease in distant 
countries with no relation to India. But the speaker has demonstrated that in India 
epidemic rises of smallpox always follow low previous rainfall and absolute humidity and 
he has shown that such climatic conditions, extremely favourable to the severest smallpox 
epidemics in India, ceased throughout the last fifty years to nroduce such severe outbreaks 
as they did previously to the general adoption of vaccination throughout British India* 
yet such severe outbreaks continued in unvacemated Native States, as Colonel James has 
demonstrated. , 

Dr. Millard has repeatedly asserted his strong belief that vaccination does protect 
asainst smallpox; at least when it is used according to his advice. Yet he confidently 
asserts that over 300 million vaccinations during recent decades had “signally f^^iied” 
materially to “control” smallpox in Indial Is this logical, to use his own phrase? 

Nor is Dr. Millard consistent in his r^ent disparagement of the work, of the public 
health authorities in India. In his book, “The Vaccination Question in the Bight of Modern 
Experience” (published in 1914), he stated that the value of vaccination .may be quite 
different in India and China “where the disease is endemic”. “It is quite logical to suggest 
that it (vaccination) may be almost useless or even detrimental here (m ureal Britain), 
although an incalculable boon there”, that is in India and China. 
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Calcinosis in a Case of Chronic Nephritis with Secondary Hyperparathyroidism . — [. E. >L 
WicLEV, M.B., and Doxald Huntea, M.D. 

G. W., female, aged 21. 

Hislory.— Ruptiure of the left quadriceps tendon after a minor injurj' in 1942. Since 
then increasing pallor and loss of energy, some breathlessness, bulbous swellings on the 
ends of the fingers. Avgust 194-}: Appearance of an irritating skin condition in axillae 
and later over upper thighs, cubital fosste, groins, behind the knees, back of the neck, 
under ' the breasts and in the ano-genital region. The irritation has subsequently 
decreased. 

October 1944; Amenorrheea. Loss of 2 st. in sveight during the past year. - 
Physical e.x'aminatio)!. — Very ill, apathetic and drowsy. Small and thin, but does not 
look emaciated. Pale skin and mucous membranes. Eruption in the areas mentioned 
consists of reddish-brown, isolated papules, linear lesions, and almost black indurated 
areas (fig. 1, a-xilla). Extending bevond these areas are many deep-seated flesh-coloured 
papules which feel like a layer of shot in the skin. The skin over these areas looks and 
feels dry and shiny, tvith slight scaling. There is no palpable thickening which might 
suggest "sclerodermia. Bulbous e.vpansion of terminal phalanges with shortening of the 
nails but without swelling of the nailbed. Tenderness on squeezing the metacarpal heads, 
and of the s’ternum on percussion; pupils and fundi normal. Heart and lungs normal; 
blood-pressure 120/65 ram. mercury. 

Urine: Sp. gr. 1006 (fixed); albumin present; Bence Jones protein absent; occasional 
pus cells; no sugar. 

B!ood.~R.B.C. 2,630,000 per c.mm. Hb. 46%; C.I. 0-86. W.B.C. 11,600 per c.mm.; 
81-5% polys., 1-0% eoslnos., 2-0% monos., 15-5% lymphos. 

Serum calcium 9-8 mg.%; plasma phosphorus 8-4 mg.%; plasma phosphatase 17-2 units. 
Plasma proteins, total 6-7%; fibrin 0-6%, albilmin 2-94%, globulin 2-63%. Blood area 
304 mg.%. 

X-rays: All the bones were examined and showed slight generalized osteoporosis. 
Calcification of small vessels (fig. 2), particularly in hands and feet, and calcification of 
the subcutaneous tissues above each ankle (fig. 3). The kidneys showed no calculi nor 
metastatic calcification. 

Fractional test meal; Normal. 

Histology [H. and E. stain]. — ^Little change in homy layer. Very darkly stained 
granular layer, especially near “acneiform papule” (fig. 4), This shows a horny plug, 
above many polymorphonuclear cells and calcium particles, much debris, and many large 
eosinophil bodies surrounded by irregular spaces. Relatively large calcium deposits in 
the corium with little inflammatory reaction about them (fig, 5), 

Silver nitrate stain; Numerous fine black granules in epidermis, most marked in the 
basal layer (fig. 6). On treating another section with hydrochloric acid these granules 
were found to be much less numerous, suggesting that many of them are calcium. The 
larger deposits of calcium in the corium are seen to be made up of two elements (fig. 7); 
(1) Amorphous masses. (2) Collections of band-like deposits looking like the “perished 
rubber” appearance seen in pseudoxanthoma elasticum. This suggests deposit of calcium 
about the elastic fibres. 

Dr. Donald Hunter; This mse is more likely to be one of chronic nephritis irith 
secondary- hyperparathyroidism than one of primary hyperparathyroidism. The evidence 
in. favour of this is that the renal insuffiaeticy is already advanced. X-rays show no 
evidence of metastatic calcification of the kidneys, and the bone lesions are slight; there is 
neither deformity nor cyst formation. Exploration of the neck is not to be advised and 
indeed, the girl is dying. 

Postscript.— -This patient died six days after the meeting, and necropsy revealed 
chronic nephritis widi great shrinkage of the kidnevs. There was hvnerplasia of ail four 
parathyroid bodies. ' . - i 

, [See Plates 1 and Il.j 

[It is intended to publish the case fully at a later date.] 

Feb. — Dek.m.at. ] 
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Pigmented Birth-Marks Treated by Thorium-X. — F. S. Aikev, M.R.C.P.E. 

Photographs were sliown to illustrate in natural colour the results of the application 
of thorium-X to simple pigmented marks. Case records gave details of the dosage and 
frequency of treatment, which, in some instances, covered a period of years. The 
response varied but, in several cases. Dr. Airey considered that complete and permanent 
disappearance seemed likely. 

He .said that pigmentation of the adjacent’ skin was a common sequel of thoriura-X 
treatment in parapsoriasis, sclcrodermia, &c., especially on parts normallv covered. It 
had been attributed to the disintegration products (thoron in particular) and could per- 
sist for some time. Depigmentation of a treated area was equally frequent, especially 
in dark-skinned people. Recovery of pigment was customary, but might be slow. His 
observation of this process had prompted him to experiment tvith simple pigmented 
marks. 

He could not say why improvement occurred, but suggested ionization as a possible 
explanation. ■ The mere migration of pigment to the periphery was not acceptable 
to him, since it seemed not to occur. Perhaps the mechanism was repeated exfoliation. 
He invited sugge.stions to account for the dual action of thorium-X on pigmentation and, 
in particular, for its effect on pigmented nxvi. 

Whilst in no instance had he ohserv'cd any .idver.sc effect, he wondered whether it was 
allowable, or even wise, to treat cosmetic blemishes by this means; for pigment-bearing 
cells were submitted to the powerful ionizing effect of alpha particles and di.sappeared. 
He felt this might invite trouble and was uneasy about malignant melanoma, although 
no mark was touched which gave any indication of pre-malignant or malignant change. 
It was easy to condemn a method. The subject was worthy of careful thought. 

Dr. V. 3. Fccny ; Peripheral hyperpigmentation is not an inevitable sequel of pro- 
longed treatment of a lesion bj’ thorium-X, as witness two of the oases I am showing 
to-day. I suggest that the periphoral pigment in Dr. Airey’s cases was transferred from 
the mole. • ■ ■ 

• Dr. C. H. WhiUlc, replying to a question as to the experience of members- with malig- 
nant changes in pigment moles, said : I think it will prove extremely difficult to assess 
the incidence of malignancy in pigmented moles because of the possible long latent 
period before secondary deposits may appear. If a parallel can bo drawn between 
melanotic tumours of the eye and the skin it is possible for metastases to appear in 
distant organs, such as the liver, as long as twenty-five to thirty years after remov.al 
of the primary tumour. The follow-up of these cases over such a long period presents 
obvious difficulties and late metastases arc very apt to be missed. It seems unlikely, 
however, that such cases are numerous. 


Three Cases of Port-wine Stain Treated by Thorium-X.—P, J. Fkenv, M.B., B.Ch. (for 
A. Bunaows, M.D.). 

(1) Girl aged 17. Port-wine st.nin on lower lip and chin. A photograph showing the 
extent before treatment was sliown. Tliis case liad been treated once a fortnight for the 
previous seven months with thorium-X 1,500 c.s.u. per c.c. in varnish. Two treatments 
had been mis.sed, and, on both occasions, it had been noticed that the n.-evus became paler 
during the second fortnight. The nmvus was now half its original size, was paler and 
appeared to be breaking up into islands. 


,(3) Child aged 1)4 years. Two port-wine stain.s were pre.scnt wJicn painting with 
thorium-X wa.s commenced at the age of 3 months. One extended from the root of the 
nose more than half-way up the centre of the forehead and above the right evebrow as 
far as the level of the outer canthus; the other, on the nucha, was the size of a shilling. 
Both were painted four times during the ucxi four months; the i.OOO c.s.u. per c.c. was 
used first time and the response after a fortnight w.as noticcabie. Tlic 1,500 strength 
was used subsequently. Both mevi disappeared .after the fourth painting. 

There were no c.avernous mevoid excrescences in .any of the three cases. 

nr F S. Airev : Thorium-X appears to be the remedy of choice in port-wine stains 
'r% inVnnVc; when the vascular tissue seems to be most responsive. In older children and 
oanlfs taoMvIment is often so slow, m comparison with that following alternative 
f^uch as carbon-dioxide slush), that one doubts its real value. Results un- 
bl aSieved. hut they are by no means dramatic. 

using thorium-X for this purpose for about ten years with, on the whole 
^ .^.r^oina^'i-esults In some instances, complete disappearance has been achieved,’ 
encouraging res ■ undertaken their slow progress leads to pessimism, t 

but when effects from long-contiriued use, apart from slight atrophy anri 

have seen wWch the skin 6£ the treated area develops a glazed appear 

nee ^'Irh'e'chiXvbTues of the remedy are simplicity, safety and painlessness. ^ 
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1 feel that Case 3 (shown by Dr. Feeny) would have resolved spontaneously; for this 
type of symmetrical telangiectatic hmmangioma, situated over the glabella and upper 
eyelids, is relatively common, and seldom, if ever, persists beyond infancy. 

Dr. Goldsmiih: I have found thofium-X very efficacious for port-wine stains in adults. 

The President : I agree that the results in selected cases are very good. 

Dr. P. J. Feeny : The cases shown were treated intensively by choice, as I did not 
fear any possible' sequel. from 99% alpha radiation apart from sequel® already knoivn. 
1 think it is useless to treat with thorium-X cases with nsevoid excrescences or cases 
infiltrated with fibrous tissue. I would not expect good results if treatment were com- 
menced after adolescence. 


Pemphigus Vulgaris, Showing Arsenical Pigmentation. — P. J. Feen*y, M.B., B.Ch. (for 
A. Bunnaows, M.D.). 

Boy ag^ 5. The lesions had begun two years previously and had been appearing 
almost daily without intermission since. Pustules on an erj'thematous base and 
ervthemato-vesicular plaques were present on the circumoral area, the neck, hands, fronts 
of the thighs, scrotum and penis. There svere no buccal lesions. There was well-marked 
arsenical pigmentation of the trunk. Very few bul]® on normal skin were present, but 
bullte the size of half a crown had been present and had been scratched and infected by 
the child. The degree of itching was difficult to assess in a child of this age, but it 
appeared to be moderate. 

Investigations (Dr. Spink) showed 6% eosinophilia; from the stools Proteus vulgaris 
had been cultured and, from the lesions, diphtheroids and S/nph. pyogenes, the latter 
sensitive to penicillin. 

This case was now on Suramin B.P.C. VWiile awaiting the final diagnosis, sulphona- 
mides, penicillin cream, stock Staph, pyogenes vaccine and daily general ultraviolet ray 
therapy had been without eHect. 

Dr. P. J. Feeny : I am prepared for an alternative diagnosis of dermatitis herpeti- 
formis; such a case should be watched for a long time before making up one’s mind. 
Two further investigations which might help are the response to provocative iodides 
and a Pels Macht test. 


Dr. A. M. H. Gray : I am quite familiar with this type of case and have had about 
12 cases, mainly at Great Ormond Street or Goldie Leigh Hospitals. Though the disease 
often lasts a long time the prognosis is good. Two of my cases were lost sight of 
before they were cured; there is another one under my care now, the remainder have 
cleared up. I feel sure the cases are not pemphigus vulgaris and I do not think they 
are dermatitis herpetiformis. The distribution is fairly characteristic: though there may 
be blisters over most of the body, they tend to be most numerous around the nose and 
mouth and on the hands and feet. The first case I saw many years ago had a persistent 
nasal discharge and in view of the distribution of the eruption I had thought the nasal 
discharge might be responsible for the lesions. The lesions did, in fact, clear up in 
a few months by using nasal irrigation of *% chloramine T in an alkaline wash. None 
of the other cases in which I have tried the treatment responded. None of my cases 
have shown any marked response to arsenic, but the one now under my care 
does seem to be responding to sulphathiazole. On the other hand, another case treated 
with sulphapyridine has not improved, I have not so far found any specific remedy for 
the condition but with careful nursing the cases do appear to recover spontaneously. 

Dr. Wigley : I remember that Dr. Sequeira usually did not commit himself in such 
borderline cases, labelling them "bullous eruption”. 

The President : Has anyone known a case to end fatally? 


Dr. Forman : These cases go on for perhaps ten years and then recover. 

Dr. A. Burrows : I recall a case which had been an in-patient for so long that it grew 
up and had to be transferred to an adult ward. 


Pigmentation. ? Pellagra. — A. C. Roxburgh, M.D. 

Mrs. E. B., aged 53, A well-covered woman at the menopause who for five to seven 
years hds had periods of indigestion every three to four months. During these periods 
she has lived on a ve^’ . restricted diet of cereals and milk with vegetables only three 
times a week and no liver, kidney, meat, eggs, fish or cheese. After being on this diet 
for seven weeks continuously she was admitted to Wellhouse Hospital on 16.10.44 com- 
plaining of “burning”, irritation, redness and pigmentation of face, Parwsthesia of 
fingers and arms up to elbows and toes to half-way up legs. 

On examination. — There was dark, fairly even, pigmentation of face with underlying 
e^'thema, mottled pigmentation of neck and anterior chest wall and under breasts. Some 
pigmentation of hands and wrists. None of nipples. No mucous membrane lesions, no 
diarrheea, no giddiness. No wartr’ growths to suggest acanthosis nigyicans. Nothing to 
suggest Addison’s disease. . Pulse 90 regular. B.P. 174/100, later H4/10S. No symptoms 
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Pigmented Birth-Marks Treated by Thorium-X. — F. S. Airey, M.R.C.P.E, 

Photographs were shown to illustrate in natural colour the results of the application 
of thorium-X to simple pigmented marks. Case records gave details of the dosage and 
frequency of treatment, ^vhich, in some instances, coYcred a period of years. Tlic 
response varied but, in several cases. Dr. Airey considered that complete and permanent 
disappearance .seemed likely. 

He said that pigmentation of the adjacent skin tvas a common sequel of thorium-X 
treatment in parapsoriasis, sclerodermia, &c., especially on parts nonnallv covered. It 
had been attributed to the disintegration products (thoron in particular) and could, per- 
sist for some time. Depigmentation of a treated area tvas equally frequent, especially 
in dark-skinned people. Recovery of pigment was customary, but might be slow. His 
observation of this process had prompted him to experiment "with simple pigmented 
marks. 

He could not say why improvement occurred, but suggested ionization as a possible 
explanation. • The mere migration of pigment to the periphery was not acceptable 
to him, since it seemed not to occur. Perhaps the mechanism was repeated exfoliation. 
He invited suggestions to account for the dual action of thorium-X on pigmentation and, 
in particular, for its eilect on pigmented nmvi. 

Whilst in no instance had he observed any adverse effect, he wondered whctlicr it was 
allowable, or even wise, to treat cosmetic blemishes by this means; for pigment-bearing 
cells were submitted to the powerful ionizing clTcci of alpha particles and disappeared. 
He felt this might invite trouble and was uneasy about malignant melanoma, although 
no mark was touched which gave any indication of jtrc-malignant or malign.ant change. 
It was easy to condemn a mctliod. The subject was worthy of careful thought. 

Dr. P. J. Feeny : Peripheral hyperpfgmentation is not an inevitable sequel of pro- 
longed treatment of a lesion bj' thorium-X, as witness two of the cases I am showing 
to-day. I suggest that the peripheral pigment in Dr. Airey’s cases was transferred from 
the mole. 

• Dr. C. H. Whittle, repljdng to a question as to the experience of members -with malig- 
nant changes in pigment moles, said : I think it will prove extremely difficult to assess 
the incidence of malignancy in pigmented moles because of the possible long latent 
period before secondary deposits may appear. If a- parallel can be drawn between 
melanotic tumours of the eye and the skin it is possible for metastases to appear m 
distant organs, such as the liver, as long as twenty-five to thirty years after removal 
of the primary tumour. The follow-up of these cases over such a long period presents 
obvious difficulties and late metastases are very apt to be missed. It seems unlikely, 
however, that such cases are numerous. 


Three Cases of Port-wine Stain Treated by Thorium-X.— P. J. Feeny, M.B., B.Ch. (for 
A. Burrows, M.D.). 

(1) Girl aged 17. Port-wine stain on lower lip and cliin. A photograph showing the 
extent before treatment was sliown. This ca.se had been treated once a fortnight for the 
previous seven months witli tliorium-X 1,500 c..s.u. per c.c. in varnish. Two treatments 
had been missed, and, on both occtisions, it had been noticed titat the na:vus became paler 
during the second fortnight. Tlie n.xvu.s wa.s now lialf its original size, was paler and 
appeared to be breaking up into islands. 

(2) Child aged 2 '/^ years. Port-wine stain on thigh. Painted 20 times in past fifteen 
months, the first dozen times witli the 1,009 e.s.u. strength and the rest with the 1,500 
e.s.u. strength. This nsevus was now very much paler, but not reduced in size. 

,(3) Child aged 1)4 years. Two port-wine stains were present when painting with 
tliorium-X was commenced at the age of 3 months. One extended from the root of the 
nose more than half-way up the centre of the forehead and above the right eyebrow as 
far as the level of the outer canthus; the other, on the nucha, was the size of a shilling. 
Both were painted four times during the next four months; the 1,000 e.s.u, per C.C. was 
used first time and the response after a fortnight was noticeable, Tlie 1,500 strength 
was used subsequently. Both n:evi disappeared after the fourth painting. 

There were no cavernous nicvoid excrescences m any of the three cases, 

Tlr F S. Airey: Thorium-X appears to be ffie remedy of choice in port-wine stains 
In triVnn’ts when the vascular tissue seems to be most responsive. In older children and 
Irfilfts imo^^vement is often so slow m comparison with that following alternative 
(^uch as carbon-dioxide slush), that one doubts its real value. Results un- 
bfaSieved, but they are by no means dramatic. ' "" 

using thorium-X for this purpose for about ten years with, on tlie whole 

^ In some instances, complete disappearance has been achievel; 

encouraging results. undertaken their slow progress leads to pessimism r 

but when effects from long-contnrfued use, apart from slight atrophy and 

have seen po which the skin Of the treated area develops a glazed appear 

Lnce® Th1^“hie™vhTues of th^^ are simplicity, safety and painlessness. 
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discharge. There were similar bur .'mailer 1" cii the lower limbs, four in number. 
The boil on the cheek had been the Hr't t - ' -ear: this was in December I9-13, just 

before he left Baghdad for England. It rcm.ei'.d a 'ingle lesion until June 1944. It, was 
a considerable annoyance but nothinj; more; \\.is hardly any pain and no effect'on 

the general health. In June the other Ic'ion' aop.'tred, all within a few weeks of one 
another. 

Laboratory examination: Leijhman Donova’'. L'xhc' in great numbers. W.R. negative. 

Treatment . — ^All lesions were treated bv the apoii' ation of antimony tartrate 1% oint- 
ment, but there was no effect from this in -'i\ " s'. The lesion on the face ivas also 
given 400 r, X-ravs. This produced a duskv inrt ii'Ti.uion with perhaps increased tender- 
ness. but it began to heal after a month and now .here is very little trace of tliere having 
been anything the matter with the cheek. 

In August 1944 he was given intramuscular tijcitions of myocrisin, about 6 of 0-02 g. 
each, and very soon all lesions healed up. Ti.eic i' considerable superficial scarring in 
all lesions, though verv much less in the case .'f liie boil on the cheek. 


After-results of Treatment of Severe Lupus tvith Finsen Light (8 Cases). — A. Burrows, 
M.D. 

These cases of lupus vulgaris illustrate how good the results of treatment may be. 
even where the disease is advanced. Seven of them are also in contrast with the only 
male patient, who has a recurrent nodule in a n.i'.d skin graft. 

There is some criticism of the use of Finsen light in such cases; it is said that it is 
only valuable in the early condition, but these patient,' show the results which can be 
obtained in later cases. 

The President : I think we should all hke to congratulate Dr. Burrows on the results 
of. the treatment of these lupus cases. I found on inQUir.v that many of them were able 
to go to the London Hospital every day for general light treatment and perhaps once 
a week or fortnight for the Finsen treatment, which no doubt explains the good results. 

Dr. Burrows: In some of these cases it was possible for the patients to have general 
light treatment at home, coming up to hospital for Finsen light. The length of time 
the treatment took varied; some cases would be clear in a- year and others in two or 
three years. In the early stages a few were on Finsen light, but the majoritj- have 
been treated with the Lomholt lamp. 


Verrucose Dermatitis of Amputation Stump. — L. Forvun. M.D. 


Miss F. P., aged 42. 

Xovember 1933: Amputation through middle of tliigh for sarcoma. 

First seen October 1941. Fourteen months previously skin noticed to be weeping over 
stump and an infective dermatitis was diagnosed. Cultures gave heavy growth of 
Staphylococcus aureus. 

December 1942: Skin over stump was warty with filiform projections, covered with 
thick, soft horn which easily detached. 

Section (January 1943); Epidermis acantiiotic and p.trakeratotic. Papilla: long and 
narrow and containing dilated capillaries and lymphatics. 

Treatment . — Fractional doses X-rays. 

This case recalls the verrucose dermatitis seen in elderly, neglected patients on the 
feet and lower legs. There is usually considerable fvdema. The verrucose condition not 
J^equently commences along the dorsal aspect of the top, where the skin is pinched 
t>y the adjoining toes and the shoe. It is found in patients with circulators- failtue, 
where the skin has not been kept clean, and anpears to follow an infective dermatitis 
of the skin. 

This patient wears a false leg which cups the stump, probably producing a mild degree 
pf lymphatic obstruction, and the skin has become acanthoric and verrucose followine 
infection. 


w grosser Thomas : I showed an elderly patient at the Section in 1942 in whom 
of the leg svas involv-ed in this kind of warty change (Brit. J 
'S’®''® circulatory failure, or obvious oedema suggestive 

sWn if® ^he basis appeared to be a low-grade infection locally^ in the 

t^w4rtv stages to e.xpress a small amount of pus from 

has "ifion associated with a smouldering inguinal adenitis. The condition 

Derm^’ w"chr!f pachyderma vegetans (Wiederhold. G Tl940? 

ob?truJu th^?^ph ^SreSFaUon" produced by a filarial infection which 
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or signs referable to central nervous system. Blood picture, E. S. R., urine, W.R., plasma 
chlorides and blood sugar, all normal. 

Fractional test meal: No acid in first four specimens. Verj- slight rise (to 10 c.c. 
dccinormal sodium hydroxide) after 50 mg. of nicotinic acid. 

Barium meal : No evidence of anv gastric or duodenal lesion. No delay in emptying. 

Treatment . — High protein diet including meat, eggs, vegetables, milk and fruit. Nicotinic 
acid 50 mg. ten times a day. Ancurin 12 mg. three times a day. Adc.xoIin 10 drops 
three times a day in milk. No ten. Acid hydrochlor. dil. 30 to 60 ni after, meals (now on 
III 30 before meals and ai 60 after meals). 

Progress . — Still gets indigestion. “Burning" and [larmsthcsia decreased but occasionally 
present. Very little change in pigmentation after three weeks of above treatment. 

Dr. Stannus : This is a most interesting case in regard to the diflerenlial diagnosis, 
but I think one could say definitely that the condition is 'not pellagrous. 

Dr. A. N. P. Milner : Recently I saw a case ol what I took to be RieW’s melanosis. 
The pigment was distributed on, the sides of the forehead, face and heck and passed 
down over the sternum and underneath each breast. Over the sternum it had a mottled 
appearance. The pigmentation was rather a coffee colour, not so dark as in the present 
case. There was hirsuties of the upper lip and thighs and some tendency to male for- 
mation of the pubic hair. 

I thought the condition might be due to a lesion of the adrenal corte-x and sent her 
to see Mr. Broster. Urinary androgens were estimated, and, although raised, were not 
considered ’high enough for a pathological adrenal cortex. At laparotomy' the adrenals 
were found to be normal in size. 

I treated her for six months with hexoestrol tablets, 1 mg. twice daily for the first 
fourteen days of the menstrual interval and with 0-5 c.c. synapoidin thrice weekly intra- 
muscularly for the same period. , , . i 

The treatment was continued for six months with marked improvement m the general 
health and considerable reduction in the degree and area of the pigmentation. 


Pigmentation of Face. — A. C, RoxnuKcii, M.D. 

Miss J. W!., aged 38. W.V.S. organizer. First seen at St. Barthpiomew’s Hospital 
August 13, 1944. Had then had for one year erythema, pigmentation and scaling of 
nose, one month erythema pigmentation and scaling of rest of face. Face was pigmented 
a fairly uniform dark brown with an underlying erythema and slight scaling. There 
were pigmented greyish papules forming lines on the lower eyelids. Tliere was no 
pigmentation of the neck, hands or elscivhcrc. Lack of pigment on liands not due to 
wearing gloves; No soreness of mouth or tongue. Scalp sometimes scurfy. No giddiness, 
or diarrheea or otlier symptoms. Patient was then very tired and in need of a holiday. 
She had taken sedormid off and on in small amounts for nine months. Had never 
worked with oil, used no can de Cologne or other scent on face. Had no dietary fads, 
ate everything that was going. Periods regular and, apart from being tired, was well. 

Urine normal. B.P. 145/90. ■ • , . . , 

X-ray reports, August 1944: Chest — no obvious lesion; teeth — some canes and some 
apical infection; sinuses clear. Told to .stop sedormid and to take a holiday. Went to 
Inverness for one month, from September 2.1 to October 21 approximately, and says she 
nearly lost her pigmentation while away except under the eyes, but it returned in two 
hours after returning to her office 1 Office centrally heated and poorly ventilated. Wliilc 
in Inverness had had a salicylic and ichthyol cream for face and salicylic and sulphur 
ointment for scalp from Captain Lipman Colicn. 'When seen October 25, 1944, was much 
as before. Then put on 500 mg. of nicotinic acid daily. She has now taken this for 
three weeks and pigmentation is definitely decreasing ^ 

Diagnoses considei-ed: Lupus erythematosus; sedormid eruption; pellagra; Richl’s 
melanosis. 

The President : I do not think this can be a case of Clyatte's poikiloderma. It is all 
/rOev the central parts of the face and not in the areas usually affected by that condition. 

^Dr. W. N. Goldsmith : ,BKbl’s original cases ■’^'?re thought to be due to the ingestion 
nf netroleum or other f°od adulteMnts. In Vienna Oppenheim described melanosis 
Siip^to lubricating oil. Civatte at tw^t asenbed his poikiloderma to adrenal trouble; 
in 1933 he wrote to me that be had come to the conclusion that these cases 
i iVio first cases of Riehl, but he was sure that hig cases, and proba 


i..,! in 1933 he wrote to me that ne naa come lo tne conclusion that these cases were 
same as the first cases of Riehl, but he was ^re that hig cases, and probably several 
^ r^w^inW^s °were not due to tar. Hoffmann and Habermann suggested that even occupa- 
tar’or Ijetroleum melanosis might be brought about by inhalation or even ingestion 
rather than by Sternal action. I have just seen such a case in a coalminer. 

Cutaneous Leishmaniasis.-H. Coasi, F.R.C.S [/„ absentia]. 

, • f «.•>= first seen in July 1944. On the left cheek was a brawny swellinp- 

The central part, and exuding a serous discharge. Over the left olecranon 

eroded , --ca nearlv 2 in. in diameter with superficial ulceration and a serous 

was an innltratea arc« * , 
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President— J. L. A. Peout, M.C., F.R.C.S.Ed., F.F.R. 


[Nozember 17, 1944] 

DISCUSSION ON POST-WAR ORGANIZATION FOR THE 
TREATAIENT OF CANCER 


Sir E. Rock Carling ; Radiotherapists have a dual role with surgeons in the treatment 
of cancer, and any organization to be effective, must be adapted to both dispensations. 
This fact became evident when tentative efforts in several parts of the countr)’ to 
promote schemes under the Cancer Act, were sent up for approval by the Ministrj’ of, 
Health. It then appeared that for administrators, and others without our special* 
knowledge, the true picture of what was needed for a complete organization had been 
distorted and obscured by the e.vistence for many years of an official body — the Radium 
Commission, which had established national centres in all the university cities (except 
perhaps London) and regional centres in others^23 in all. It was necessary' to explain 
that diough an organization for the treatment of cancer by one means already existed 
upon a regional basis, cancer schemes under the Act could not be limited to radiotherapy 
but must provide for diagnosis and for treatment by surgery. ^ 

Radiation is, for the most part, conducted by whole-time staff; surgery very largely 
ky part-time. WTiilst radiation is on the whole concentrated in comparatively few 
places, surgery is distributed over many. One set of circumstances lends- itself to a 
simple and tidy administrative job; the other presents many difficulties. 

Those most conversant with the problem as it affects the whole country are agreed that 
pdiotherapy should be concentrated in a few fully ecjuipped and strongly staffed 
institutions, each perhaps with a very small group of associated subcentres. For reasons 
which are common to both systems of treatment, the headquarters should be in a 
university city'. A single radiotherapeutic organization can deal with a population up 
to three and a half or four millions; two millions form a satisfacrorv number; sparsity 
•of population makes it necessary' to provide for an area with as little as a million 
as a minimum. Does such a partition of the country suit a surgical organization? 

There is evidence to suggest that for all hospital purposes the' country, outside the 
London area, can be divided suitably into about a dozen 'major areas, each -with a 
university centre as its natural headquarters. Within these major areas, called “Regions” 
for convenience, though not necessarily co-terrainous with the Civil Defence Regions, 
smaller districts can be discerned, compactly focused upon county boroughs with a sur'-- 
rounding hinterland served by converging roads and railways. Hospitals^ generallv ’ 
speaking, follow the same siting and grading as cities and towns. The surgical' resources 
of such areas, with- populations of say a quarter of a million, should be quite adequate for 
well over 90% of surgical requirements, including, of course, those for. cancer. 

There is a fund of experience, of the dispersal over these "districts” and these whole 
“regions", of skilled and expert services based on the university cities. Thev exist for 
orthopaedics, neurosurgery, thoracic surgery and tuberculosis, plastic surgen- for' 
pathology and blood transfusion; as well as for faculties such as veterinarv medicine and' 
technical education. 


We know, then, that a radiation service for cancer requires a large area for its most 
successful development; we know that special branches of surgerv can onerate with 
hitherto unrealized success over the same areas. In my opinion they can be utilized' 
with equal success for the surgerv of cancer, and can parallel the organization for 
irradiation. The time is ripe for just such development. ^ organization for 

Act provides for those suffeWn Z™'" periphery' of a region inwards. The Cancer 
arise# in the ambit of the of oancer. TTie suspicion of cancer 

should therefore be within , Preliminary investigation centres 

have health centres, thev mieht *<= P«'onts’ homes. UTien ire 

function. Such centres ivih P ^cottage hospitals thev 

arc pans in one sensfpe^ari^l a hea^rt of foel there 

"--R-re. I ‘ ^“T'cion once aroused .must be dispelled; to X S 
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Pseudoxanthoma Elasticum.— E. W. Prosseh Thomas, M.D. 

Mrs. F. G., aged 20, fir.st noticed a change in her skin when .she was 16. Heginning at. 
the sides of the neck it lias slowly e.xtcndcd downwards over the clavicles and across the 
mid-line, so that most of the neck is now involved. The skin is smooth and soft hut is 
uniformly dh'ided into tiny linear and oval xanthelasma-like areas interspersed with 
telangiectases, which give it a yellowish-lilac colour. Loss of elasticity is well shown when 
she turns her head to one side, the skin then falling into longitudinal folds. 

There is no history of any similar kind of skin disorder in other members of the 
family and her mother and father arc not blood relations. 

Eye surgeon’s report (Mr. T. M. Tyrrell): "There is a small patch of choroiditis near 
the disc in the upper part of the right fundii.s. This may be a retinal mole. There arc 
orange streaks ail over the upper part of the right fundus and to a lesser extent in the 
left fundus, w'hich arc very similar in appearance to angioid streaks.” 

Radiography; Chest: No evidence of lung Ic.sion. Pituitary fossa: Small rounded 
bridged fossa. • 


? Toxic Melanodermia. — H. J. Wai.laci:, M.D. 

E. H., aged 62, housewife. About seven yctirs ago a few lesions developed on the 
face, red in colour, apparently about I mm. in diameter. These disappeared and about 
five years ago brown pigmentation began around the neck, gradually spreading over the 
shouiders, body, and lastly over the legs and arms. A line desquamation has been 
present throughout, together with mild, irritation. 

Nothing relevant in her past or family histoty. No history of undue contact with 
tar, oil or vaseline or of administration of arsenic or gold. Normal menopause at the age 
of 50. General health excellent. ■ ' • 

On e.xdniinrition . — There is well-marked and widc.sprcad melanodermia, together with 
some fine desquamating crythrodcrmic areas. The pigmentation, which varies in colour 
from brown to brownisli violet, predominates as liclicnoid lesions mostly arranged in a 
reticulate pattern. Some of the lichen papules arc shiny, others of a mat surface with 
desquamation. The areas around the hair follicles arc not free of pigmentation. The 
pigmentation is most marked on the chest and back but is also present on the legs. 
Tire anterior a.spccts of the patclhe and the tibial tubercles appear to be the only areas 
free of pigmentation. There is no pigmentation or lichen on the mucous membranes 
of the mouth or vulva, and relatively little pigmentation on the face. The appearance in 
some areas suggests early atrophy. ' There is no abnormal pigmentation of 'scicrotics or 
of retina. 

She is of a nervous temperament but there is no evidence of organic disease in any 
system. Examination of the blood showed no abnormality and a Wn.sscrmnnn test was 
negative. 

Histological examination shows the greater part of the pigment to be in the dermis, 
where some of it i’s in cells of the mevus tyjjc, the remainder being contained in phagocytes. 
There is also a chronic inflammatory cell infiltration of both tlie dermis and epidermis. 

Dr. Gray; I thought this might be a case of parakeratosis variegata. It is much more 
pigmented than those usually described but it has the reticular pattern composed of 
lichenoid lesions which are so characteristic of this rare condition. It is, of course, 
sometimes known as parapsoriasis lichenoides. 


Telangiectasia Macularis Eruptiva Persians. — Clara M. Warren, M.R.C.S., L.R.C.P. 

Mrs. R. M. M., aged 42, shows all the features of this skin condition, previously described 
by H. W. Barber and F. Pnrkes Weber ((1932) Intermit. Clin. 4 , 71 — 76) and bv others. 
She is obese; her colour is high, from a niarkcd dilatation, of the capillaries of her cheeks. 
She shows macules in clusters, oval in shape and copper-coloured. These are most 
tVDical on the neck, and have been present tor two years. The urticaria with pigment 
is seen on arms and trunk. Darier’s sign ,is present. Itching is only a feature when 
ciennographism and anorexia arc present. Urticaria on the right forearm has been 

^'^Other^feauwes'^'lndudc recurrent herpes of the mouth, and irregular menstruation tar 


2 past year. 

The blood-count is normal. , ' 

V ''S' 
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a dear idea before he starts of the total dose of radiation the patient is to receive, 
whatever the source and whatever the fields; it is not enough to administer to a lesion 
a dose -which leads to Its dinical disappearance. Soever 

knowle'dee of the fields induced by complicated sources as will enabk him to secur 
Lmogeifous irradiation: he must submit the field he has in fact 

bv a ohvsidst, and be ready to correct it; he must co-operate with the radiotherapist in 
supplLLtar^ irradiation from external sources The gynecologist who has completely 
falSliarized himself with the physical basis of irradiation J 

therapist, wUl submit his given case to scrutiny by the physicist, is entitled to carry 

out insertion of appliances. i- n a 

The Ufe of Medicine is bound up with research. There is no standing still; advice 
and flourish or stagnate and sink to a dead level of mediocrity. Researc ‘ - 

concentrated in universities and for the purposes of cancer treatmeru there S 
be close association with the departments of pathology, biology, physics, e ti^, 
genetics, anatomy, physiology, pharmacology and leterinary science, ^“cre is 
branch of science which may not touch our problems at some point, and t ere is 
question as to the propriety of establishing area headquarters in the university ncim y. 
So far as radiotherapy goes, the advances in prospect, in the developmOTt ot app^a us, 
make it imperative that the establishment should be where expert staff is at ana e in 
quantity and quality. The universities are, of course, the natural gathering place . 
medical professional groups and associations. 

All this does not imply that research cannot be carried on in other parts of a region. 
On the contrary we want to see all the principal institutions of 
their stafis, so integrated that their research worker, if his work establishes a , 

has, of right, the co-operation of the Central Research Department, just in the 
way that the clinical staff should feel themselves part of the total resources of s ■ 
in the area service, with access as of right to the Central Faculties, msptutions, ^p - 
ments and personnel. Such a relationship has been successfully established in anoth 
field, in at least one area, and should become universal. Again, the passage should 
two-way. The staff of divisional hospitals ought to welcome members of the n - 
quarters' team for the friendly help they can give and take, and put their ca 
disposal for co-operative research. ' . • 

I need do no' more than mention two or three other requisites of a successful organaa- 
tion. One is the importance of organized training for all types of technical ’ 

including nurses under that terra. The other is the provision, not only ° ‘ 

assistance", but of secretarial aid bv highly educated and trained staff of s 
demands a substantial salary. The wor^d ‘‘clerk”, which in f i ' 

means “filing-clerk” at a weekly wage, should not be used when secretary , 
connotation “personal assistant” is intended. . 

In attempting to formulate a cancer scheme we must be actuated solely ) ® inter«ts 

of die patiLt. The test question for us is: “What wpuld you consider the best possible 
arrangement for the treatment of your own most intimate dependant or or y 
kX® answer involves some infrin^gement of the right of every "^^^ical man to pursue 
his own course and to treat every patient he thinks he can manage, will 
ment in the end damage the reputation of the profession or constitute an 
SSisirupon our liberties? At any rate, we must try and educate the public to accept 
nothing less than the best available, and see that they know where to get it. 

Mr. George F. Stebbing : In the United Kingdom in 1942, the following deaths were 
' due to cancers: 7,887 breast; 5,097 uterus; 1,206 larymx; 1,033 tongue: and 290 lip 
This state of affairs exists because we have failed to create an organization that will 
make the best use of the abilities we possess, the insuruments we have devised and the 
resources we control. The Cancer Act, 1939, recognized tire necMsity orma lon-wi e 
co-ordination of effort, but so far, in spite, of the efforts of the Radium Commission, 
little has been accomplished for the following reasons: 

(1) Since the beginning of the century science and industry have provided us with a 
great variety of implements and methods the proper use of which enables us to make 
many diagnoses of early disease which could not -be made by the older methods; but 
the use of these implements and methods require for their prcqier use not oidy* a good 
deal of equipment, which few general practitioners possess, but also knowledge and 
experience that no one man possesses but can only be found in a team of specialists. 
Many doctors working under the National Health Insurance scheme, and particutoly 
in large towns, have to see so many patients in a short time that they cannot find time 
for the careful consideration of obscure symptoms. 

(2) The number of hospital beds and the facilities available in outpatient depart- 
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requires all the diagnostic resources of a polyclinic, that is, of a consultative out-patients’ 
department as distinct from an Accident and “Casual” department. Diagnosis is the 
function of the large general hospital. Once diagnosed, the cancer patient should be 
treated in the principal hospital of the “district”, only being sent on to the special 
department of the headquarters’ hospital centre if that help is necessary or expedient. 

Although the flow of patients should be from the periphery towards the centre, with 
careful filtration eu route, so that the autonomous sufficiency of the intermediate hosoital 
is not neglected, the traffic should be two-way — tliat is to say, the most expert H.Q. nelp 
should be at the service of the “district” associates — and that of their stafl at the service 
of the general practitioner. 

In the principles laid down by the Minister’s Sub-Committee on Cancer, a plan is 
proposed for a Headquarters’ Team, selected from the most highly experienced surgeons, 
physicians, specialists, radiotherapists, pathologists and physicists to be found in jhe 
“region”. Headquarters sbould not be thought of as a dominating or direction-issuing 
body, but as primus inter pares in relation to its associated divisional partners. "There 
arc in being regional organizations for radiotherapy where such a headquarters’ staff 
(when at its full strength, put of wartime) can and do visit “district” institutions to 
. consult with the local surgeon-specialists, to decide by agreement upon tlte most suitable 
form . of treatment for each and every case. It is of equal importance that the exper- 
ience of the most highly skilled surgeons, specialist-surgeons, phy.sicians, physicists anti 
pathologists should be at the disposal of the “districts” when needed. 

The conception of the team envisages a service of consultant specialists whose locus, 
but not necessarily whose domicile, shall be at headquarters in the university city, but 
no one should be excluded simply becau.se he does not practise in the metropoli,', , 

All others serving directly the purposes of the organization will constitute the panel, 
and they likewise piust be selected, for it will not mean every 'medical man in the 
region, it will mean those who hold sessions at an approved clinic. Selection for team 
and panel will obviously be an invidious and very delicate job. _ , 

It will be generally agreed that operation for cancer of a given region of the body 
ought to be in the hands of those whose daily practice is in that region: that cancer 
of the central nervous system should go to the neurosurgeon; of the bronchus to the 
thoracic surgeon; of the abdomen, stomach and intestines ’to the abdominal surgeon, 
and so on. We can all concede that the field of the gymxcologist is now defined. I think 
it is true that the results obtained at a hospital devoted entirelv to diseases of the rectum, 
in operations for cancer of that part, arc better than those of most “general” surgeons. 
It reflects the enormous advantage of extensive experience. I do not doubt diat there 
are men of such competence that they could shine in every special department, but in 
fact, limitations of time would and do .seriously contract their experience if their efforts 
are too widely diffused, so that in practice we find men of tlic- most brilliant accom- 
plishments confining themselves to one field. 

I suggest that those witli a high local reputation for skill ought to have the oppor- 
tunity of exercising it in bigger institutions, the resources of which would afford fuller 
scope for their talents. At any rate, major surgery should not in future be done in 
institutions where there is no resident: where the pathological and radiological services 
are second-rate; where collateral specialists cannot be met at will. 

We now come to another .aspect of the same question. Under the Cancer Act, and . 
under the anticipated legislation which is likely to absorb and supersede it, payments 
are to be made from public funds. It would be contrary to all experience if those 
charged with the expenditure did not ask for some assurance of the competence and 
experience and wisdom of those entrusted with the treatment of the cancer cases coming 
unaer the scheme. They may be satisfied with a very low standard and accept every- 

every qualified man — as in fact the law does. But is that what we as a profession 

want? Is it good enough? ' Of course it is not, but we must see to it that selection of 
men for Team and Panel is based on the best professional advice obtainable, and what- 
ever co-ordinating committee may be found necessary to integrate regional plans, it 
should be under an obligation to seek expert advice in such matters. 

Wliilst a framework for organization may be centrally proposed for the country as a 
whole in the regions themselves the pattern is to be filled in as best suits tlieir local 
condition and resources. Different plans may be propounded for dealing with difficult 
oroWems such as staffing, and may be worked with equal success. 

^ -The radiotherapist ought to be consulted about , every case. It is true that to-day 
1. 1 , rnlrvnr nr negative part m some fields, but who knows when the cyclotron or 

P iron 0^0*0" extremely high voltage sources may not bring cancer of the 
the 'betatron gj. ^^e liver witliin the range of practical use? This brings us 

stoniach or th _ ’should* do radium implantation”? Whoever does it must have 


to the question 
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a dear idea before he starts ot • ■! turn the patient is to receive, 

whatever the source and whatewi , -.loiigh to administer to a lesion 

a dose ’which leads to hs clinical ^ ^ _ r intplants ought to have such 

knowledge of the fields induced ' -as will enable him to secure 

homogenous irradiation; he must - • t, . t is in fact produced to analysis 

by a physidst, and.be ready to tm.. . n operate with the radiotherapist in 

supplementary irradiation from e\ .-ci! .^witecologist who has completely 

familiarized himself with the ph\'-v 'i ba . J’.iiion and who, like the radio- 
therapist, will submit his given t.Hi, -l ,.. 'he physicist, is entitled to carry 

out insertion of appliances. 

The life of Medicine is bound up u, a k- i.ere is no standing still; advance 

and flourish or stagnate and sink to a dead . t mediocrity. Research is mainly 
concentrated in universities and for tht pur, ■ cancer treatment there ought to 
be close association with the departmiurs ci , m ogy, biology, physics, chemistry, 
genetics, anatomy, physiology, pharmatriog; '•. ! ■ terinary science. There is no 
btanch of science which may not touch our j/i j iicm at some point, and there is no 
question as to the propriety of establishing an,. ..cad'iuarters in the university vicinity. 
So far as radiotherapy goes, the advances in pr i-pcct. in the development of apparatus, 
make it imperative that the establishment should be nhere e.vpert staff is available in 
quantity and quality. The universities are, of course, the natural gathering place of 
medical professional groups and associations. 

All this does not imply that research cannot be carried on in other parts of a region. 
On the contrary we want to see all the principal institutions of the “districts” and 
their staffs, so integrated that their research worker, if his work establishes a claim, 
has, of right, the co-operation of the Central Research Department, just in the same 
way that the clinical staff should feel themsehes part of the total resources of skill 
in the area service, with access as of right to the Central Faculties, institutions, depart- 
ments and personnel. Such a relationship has been successfully established in another 
field, in at least one area, and should become universal. Again, the passage should be 
two-way. The staff of divisional hospitals ought to welcome members of the head- 
quarters’ team for the friendly help they can give and take, and put their cases at 
disposal for co-operative research. • , 

_ I need do no more than mention two or three other requisites of a successful organiza- 
tion. One is the importance of organized training for all types of technical assistants, 
including nurses under that term. The other is the provision, not only of “clerical 
assistance’^ but of secretarial aid by highly educated and trained staff of status that 
demands a substantial salary. The word “clerk", which in official departments often . 
means “filing-clerk” at a weekly w'age, should not be used when “secretary”, with the 
connotation “personal assistant” is intended. 

In attempting to formulate a cancer scheme we must be actuated solely by the interests 
of the patient. The test question for us is : ‘A\Tiat would you consider the best possible 
arrangement for the treatment of your own most intimate dependants or for yourself?” 
If the answer involves some infringement of the right of every' medical man to pursue 
his own course and to treat every patient he thinks he can manage, will that infringe- 
ment in the end damage the reputation , of the profession or constitute an unwarrantable 
intrusion upon our liberties? At any rate, we must try and educate the public to accept 
nothing less than the best available, and see that they know where to get it. 

Mr. George F. Stebbing : In the United Kingdom in 1942, the following deaths were 
due to cancers: 7,887 breast; 5,097 uterus; 1,206 laryn.x; 1,033 tongue; and 290 lip. 
This state of affairs exists because we have failed to create an organization that will 
make the best use of the abilities we possess, the instruments we have devised and the 
resources we control. The Cancer Act, 1 939, recognized the necessity for nation-wide 
co-ordination of effort', but so far, in spite, of the effons of the Radium Commission, 
little has been accomplished for the following reasons; 

(1) Since the beginning of the century science and industry have provided us with a 
great variety of implements and methods the proper use of which enables us to make 
many diagnoses of early disease which could not be made by the older methods; but 
the use of these implements and methods require for their proper use not only a good 
deal of equipment, which few general practitioners possess, but also knowledge and 
experience that no one man possesses but can only be found in a team of specialists. 
Many doctors working under the National Health Insurance scheme, and particularlv 
m large towns, have to see so many patients in a short time that they cannot find time 
for the careful consideration of obscure sy'mptoms. 

(2) The number of hospital beds and the facilities available in outpatient depart- 
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merits have been quite inadequate in almost all parts of the country for the number 
of patients they have to serve. 

(3) When the patient is admitted to hospital we are faced with a curious situation; 
although cancer is the second commonest cause of death it occurs in so many situations 
and such different forms that each type becomes a disease in itself, and may be a rare 
disease, so tliat by no means all practising surgeons and radiotherapists, can become 
e.xpcrienccd in handling each type of disease, and in few places are there any arrange- 
ments to ensure that the material available is so distributed that all the people treating 
it arc really expert. 

(4) Radiotherapy plays an important part in the treatment of cancer, and in many 
hospitals there is neither an cfTicient radiotherapy department, nor an established 
arrangement for obtaining radiotherapy ehsewherc. 

(5) The laity in general have a dread of cancer, which leads them to delay examina- 
tion or to concealment of tlie disease. 

We must have available in every region a cancer organization that is known to 
every medical practitioner, that is freely and immediately at the disposal of every 
patient, and that is so arranged tliat it ensures efficient diagnosis and prompt treatment 
for every patient. Dr. Malcolm Donaldson has recently published a paper describing 
a scheme for the organization of the diagnosis and treatment of cancer in London and 
the Home Counties, and it is along such lines that we shall have to proceed. 

There should be a regional organization, with a whole-time director that should 
serve the needs of a population of about two million people. The headquarters of the 
organization should be in a general ho.spital where there is a highly organized radio- 
therapy department, and where physicians, surgeons, E.N.T. surgeons, gynatcologists, 
radiodiagnosticians, pathologists and physicists can consult frequently, and have time 
and opportunity to discuss the problems of the work in which they arc engaged.. At all 
large hospitals there should be such diagnostic and follow-up. clinics attended by 
members of the headquarter staff. 

The records of the organization must be distinct from tlic ho-spital’s case papers, 
must provide (o) a record of the patient’s condition from time to time so that an 
estimate may be made of the changes that have taken place since the last visit, 

[b) accurate records of the treatment as a guide for further treatment when needed, and 

(c) a basis for statistical analysis of the results obtained by treatment. 

Both “voluntary” and “local authority” hospitals must take part in each organization. 

Dr. Donaldson has pointed out that if the needs of the Home Counties are to be 
considered, London and the Home Counties will have to act as one area, and should 
be divided out sector-wise, each sector having its apex in London at one or more 
teaching schools, and its base at the periphery of the Home Counties. 

Each cancer organization must have its own council and management committee, 
the former being a sub-committee of whatever type of joint authority that may 
materialize in the formation of the National^Health Service, and the latter (the manage- 
ment committee) being composed of professional representatives of the hospitals taking 
part. The financial arrangements of such an organization should present no difficultie.s, 
since all the services rendered will be a part_ of those provided under the National 
Service Scheme. The facilities of the organization should be available to private 
patients under suitable financial arrangements. 

What difficulties have to be overcome to bring such organizations into being? The 
main difficulties are vested interests in existing arrangements, and the dislike voluntary 
and local authority hospitals have for co-operating with each other. These difficulties 
can be surmounted, and one of the best means of surmounting them is the provision 
of discussions such as this which I should like to see repeated in every medical society 
and every local authority in the Kingdom. 

Dr. John R. Nuttall : Approximately 45% of patients are beyorid any curative treat- 
ment when they first seek the advice of the specialist, due to ignorance and fear on 
their part, and, to some extent, lack of knowledge of the disease amongst general 
practitioners. ' .... 

Any service for the treatment of this disease, which invades almost ev'ery branch of 
medicine and affects all groups of the population, must be both medically and regionally 
comprehensive. It must provide readily accessible facilities for diagnosis, competent 
surgical treatment and radiotherapy, and an organization for the nursing care, in home 
or hospital, of those for whom active treatyient is no longer po,ssible. This implies for 
every million of population the provision of a number of diagnostic clinics, and 
facilities for the treatment of some 600 surgical, and 700 radiotherapeutic cases per 
vear requiring approximately one hundred hospital beds for active treatment alone. It 
IS generally nrcognized, however, that to be efficient and economical, cancer-treating 
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units should serve a population greater th.m one million— two to three millions being 
considered more satisfactory. A comprehensive service for such large and often wide- 
spread population groups calls for elaborate organization, and it appears logical that 
the Ministry of Health should take a very active part in it. 

The provision of cancer clinics strategically placed throughout the area to be served, 
with arrangements for admission to hospital for special examinations, would appear to 
provide diagnostic facilities. The problem, however, is complicated by the fact that a 
wide variety of medical specialities is involved in cancer diagnosis and treatment, and 
it is frequently impracticable to provide all dicsc specialities in every clinic hospital at 
one time. In the large centres personal collaboration is possible, in the smaller it is 
bound to be restricted. It follows, then, that the organization of clinic services should 
be so devised that- it is immaterial yvliether surgeon, specialist or radiotherapist first 
secs a case, for if not obviously within his sphere it will automatically be passed to the 
competent authority or be the subject of collaborative consultation. - Radiotherapists 
should have a good knowledge of cancer surgery, and surgeons of the possibilities of 
radiotherapy. It is probable that in any cancer unit a number of beds should be pro- 
vided, to which any member of the staff who deals with cancer may admit cases for 
collaborative investigation without encroaching upon the beds set aside for active 
treatment. 

The pathological services should be in the hands of specialists in tumour histology. 
Departments should be organized to provide reports in two to four days after biopsy, 
for the choice of treatment frequendy depends upon the histology of the tumour, and 
its inception has to await this information. It is probably unnecessary that all examina- 
tions be made in a central pathological unit, but it is desirable that every slide should 
eventually pass through that unit, so as to ensure wide experience for the specialist 
pathologist, and uniformity of opinion for the clinician. The usefulness of aspiration 
biopsy should be taken into account in building up the pathological unit for a cancer 
centre, ^^^^ere they are separated, close co-operation between the university and cancer 
scheme pathological departments should be maintained. 

Treatment . — ^There is much to be said for the centralization of all cancer surgery 
in the hands of the staffs of the major hospitals and even for person;jl specialization 
within these staffs, for cancer surgery is usually major surgery calling for experienced 
judgment and high technical ability. It is sometimes objected, however, that the 
creation of purely cancer surgedns would, in the long run, lower the standard of diagnosis 
by creating minds which see cancer in everything, although it raised the level of 
operative judgment and technique. The present trend towards anatomical regionaliza- 
tion in general surgery may offer the best solution of the surgical problem. 

There are two spheres of cancer surgery which closely affect the radiotherapist, 
radical mastectomy and block dissection of the neck. The former is probably the most 
misused operation of those who merely practise surgery as an interesting relief from 
general practice, and as such is productive of innumerable tragedies ivhich the radio- 
logist is called upon to salvage. In this case the main trouble lies in failure to know 
ivhen not to operate rather than in faulty technique. Block dissection by an expert 
offers the best chance of cure of secondary neck glands, but many surgeons will not 
attempt it and experts are few. As a radiotherapist I hope that future cancer schemes 
will deter the over-enthusiastic from radical mastectomy in inoperable cases, and ^vill 
provide more facilities for block dissection, , ’ . 

Radium and X-ray treatment arc so alike and so co-involved that they should be 
organized as one entity — radiotherapy. For economic reasons a radiotherapy centre 
should serve a population of at least two millions. Considerable centralization of treat- 
ment is essential, for in this branch of medicine expensive and elaborate equipment 

is as important as personnel. Various methods of partial decentralization are in iise 

the major unit sending staff to local hospitals to carry out treatment; association for 
some types of treatment between the local radiologist and the cemral unit, with physical 
control of all plant; the establishment of almost self-contained subcentres attached to 
large central units associated with university hospitals. Of these, the latter would appear 
to be the best, for it provides a continuous service locally at main-centre standard. 

The usu.al forms for a central unit are the self-contained cancer hospital providing all 
services: the radiotherapy institute; and a complete cancer service within the framework 
of a teaching hospital. The self-contained cancer hospital has the disadvantage that 
inevitably a great deal of cancer never reaches it, being dealt with bv the genera! 
hospitals in the course of their ordinary work, and involves duplication of many special 
departments on a small scale. The separate radiotherapy institute is onen to the 
criticism that it deals in a method of treatment rather than in providing the best 
treatment for every case. The teaching hospital scheme has much to recommend it 
Fkb. — Rad. 2. 
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provided that tlic cancer department has a distinct orgtiniztition of its own on which 
loctti authorities, and other liospitnls arc adequately represented. In such a scheme one 
envisages a radiotherapy block tvith its own beds, and the surgical cases in tltc surgical 
wards of the hospital.’ 

There is another problem which only the Ministry of Health can' solve on a national 
scale, that is the need for provision of nursing facilities for eases beyond active treat- 
ment; some could be nursed at home, others, need hospitalization. There should be 
constant medical supervision by doctors having particular experience of this work. 

The fact that 45% of the “new cases" attending hospital arc advanced suggests that 
in future “cancer proptiganda" .should aim at getting patients at an cnrlier stage .of the 
disease, by education of the jmblic. 

Finally,^ the organization of a comprehensive ctmeer service will entail the training 
of a considerable number of workers, medical, technical, statistical and administrative. 

Air Commodore Stanford Cade said that in the organization of cancer centres in the 
future the clinical control should he in the hands of a team and not of one director, be 
he a surgeon or a radiotherapist. Radiotherapists should be trained to use both radium 
and X-rays and not X-rays only as was so often the ease at present to the detriment of 
patients. Should a national cancer service be realized, cancer ought to be a notifiable 
disease, in the same, way as tuberculosis. Notification under strictly confidential con- 
ditions appeared to him to have many advantages. 

Dr. Margaret C. Tod spoke of the clinic system established by the Holt Radium 
Institute which showed that tvlicn clinics were .started in outlying district.s there was a 
great increase in the lutmlicrs of patients even in rural areas. 

Although centralization of treatment was highly desirable it would probably be 
necessary to e.stablish snbcchtrcs. These should Ire few in ntimbcr and carefully staffed 
probably by radiotherapists who would spend part of their time in the main centre. 

The Manchester organization had shown that it was possible to get rid of the 
waiting list if a definite policy of immediate admission of early cases was adopted. 
Late eases -were considered from the point of view of curability and in some purely 
palliative treatment was given, often without admission. 

Much remained to be (lone before perfect co-operation between all members of riic 
specialist team could be obtained but there were great hopes of genuine improvement. 

Dr. Douisa Martindale said that notification would have the cflcct of reducing the 
linmber of patients who came for early diagnosis, if they had a fear tliat they would be 
notified they would not come. It was a wrong policy to adopt if it was desired to increase 
llie number of people coming for examination. 

Dr. G. W. Blomfield said that the treatment of cancer was, of course, an enormous 
problem. It was one thing to treat a ease, and another thing to give aacqiiate treat- 
ment. The ideal wa.s to give the patient the very best and most perfect treatment 
imaginable. To attain that in every ease was absolutely impossible, but they could 
go .far towards it by team work and co-operation. Such team work and co-operation, 
must obtain in diagnosis, in the operative and surgical part of the treatmen't, and in 
radiodverapy. He had had a good deal of experience of working with people in all 
these aspects, and especially along the operative line. He thought that the radio- 
therapist Should be able to do the interstitial radium work as well as the deep X-ray 
work, and there was no reason why a conq^ctent radiologist should not work with 
the surgeon. But such team work, with the co-operation of all parties, could be obtained 
only by centralizing the treatment of cancer in the large centres based on the univer- 
sities. There seemed to be no possibility of obtaining all the necessary personnel without 
liaving these large centres. The smaller towns could be covered either by affiliated 
centres or by some arrangement whereby experts visited the outlying districts. In 
Sheffield they had a number of outlying clinics. He found that the establishment of an 
outlving clinic at one of the neighbouring towns resulted in a greater number of cases 
receiving treatment. The statistics generally bore this out. The underlying necessity 
was the bringing together of all the experns, the establi.shmcjit of main centres based on 
the universities, with subcentres in outlying towns. Dr. Blomfield said that- notification 
might be by serial number, not by name. Neither the patient nor anyone else need be 
told of the notification. 

Professor B. W. Windeyer strongly emphasized the necessity for the complete collab- 
ovation of cancer services with other branches of medicine and surgery, both from the 
noint of view of the treatment of the patient.s and of the training of students. 

^ He did not advocate the segregation of cancer patients except when h wa.s necessi- 
tated iiv the need for specialized treatment and nursing. 
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He did not consider tliat the records of cancer patients should be kept separate from 
general hospital records as it was essential that there should be access to the complete 
history of each padent for follow-up purposes. 

Dr. Charles Wroth thought that the cancer scheme should be considered as. part of 
the rearrangement of medical services now in the melting pot. 

All the resources of a consultadve out-patient department were needed in the first 
place. A patient with haemoptysis, haematemesis or haematuria for example needed 
specialist investigation, and it looked like being some time before these specialists took 
landly to the idea of a “director” unless he had practical experience rivalling their 
own in all their particular branches. A clinic divorced from these services seemed 
inefiertive. 

Mr. A. Dickson Wright said that during the last few weeks he had removed a minute 
epithelioma from the chin of a doctor and in another doctor a small rodent ulcer from 
the corner of the eye, and he asked whether these cases were to be notified, and the 
notification forms to go through the various public offices for all to see. Suppose the 
medical man used hiS common sense and did not notify' the'm, would he under the 
National Health Service incur penalties? The matter brisded with difficulties, die more 
so because there was a strong feeling among the public that cancer was “catching”. For 
his own part he sdll felt that all who went to the radiotherapist should be referred to 
him through a physician or surgeon. 

Dr. Malcolm Donaldson said that in the excellent opening to this discussion a memor- 
andum called the ABC Scheme had been mentioned. This memorandum had been 
written with the idea of making people think, and he believed that if they read it, it 
would do so. A second objecdve was to try to get the teaching hospitals and some of 
the larger voluntary hospitals in the area of London and the Home Counties to come 
together and to work out soAie sort of scheme to help the local authorities. He hoped 
that a meeting might take place at which such a scheme could be drawn up. In the 
ABC Scheme certain A hospitals would be responsible for the radiotherapy for certain 
B hospitals where surgery alone was performed. He hoped to see the financial arrange- 
ment the same for every class of hospital in the area, so that the local authority would 
not be biased by one hospital having a cheaper service than another, and practitioner 
and hospital would have free choice as to which hospital was consulted in the first 
instance. 

Sir Ernest Rock Carling, in reply, referred to his remark that “the profession had got 
to save itself”; he had in mind the fact that administrative opinion seemed to be harden- 
ing on political lines in favour of small administrative authorities. This would not suit 
medicine and jt would not suit cancer treatment or any other form of treatment. They 
as a profession had to make it perfectly clear to the public that the organization which 
was wanted was one which covered a large region, because this was the best for health 
services. 

About notification: One of the essentials of the organization of which he had spoken 
was that every case would be registered at the periphery; If that was done it was the 
equivalent of notification. Notification at the periphery ought to excite a state of aware- 
ness in the whole system. Tlie notifications should arrive at a bureau tvhich would see 
to it that none escaped, and it was at that bureau that a director would be wanted. Tire 
word “direaor” was often misunderstood. It was not intended that anybody should 
direct the team what to treat and how to treat it. but that there should be somebody who 
would correlate all the records, particularly all the registration records, so that no patient 
escaped from the net and all reached the appropriate member of the team for treatment. 

He agreed with what Dr. Ntittall had said about the incurable, but it was part of 
a large problem— the treatment of the chronic sick. No system of organization amongst 
hospitals from periphery' to centre or centre to periphery would be complete without a 
well-organized transport system. After the war, bus and train systems, and eventually 
aeroplanes, would simplify transport. He regarded diagnosis as the function of the 
outpatient department of a general hospital. 

The provision of a hokcl in association with a hospital was very important, particularly 
• so in association with diagnostic and treatment centres which cared for ambulant 
patients. It would be preposterous to use a bed in a general hospital costing £6 a week 
tvhen the patient could be accommodated in a hostel close by for £2 a week. 

He thought it very important that the staff of the associated centres should feel them- 
selves to be a part of the tvhole area service. In this matter an example had been set by 
Liverpool University in the pathological service of the Liverpool district of Lancashire It 
had resulted in the Professor of Pathology at the University being a welcome guest at 
every laboratory and in raising the standard of pathology-. ' ° 
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One speaker said that he hoped there would not he too much segregation of cancer. 
A lesson was to be learned from the tuberculosis service. In the tuberculosis service 
medical superintendents of sanatoria were dcjiloring the fact that they were cut off 
from communication tvith the university and the big hospital centres. They knew 
that they were only a part of “a service for thoracic disease”. Of the patients going 
to the tuberculosis dispensaries only 49% were sulTcring from tuberculosis. In other 
words, those in charge of the dispensaries saw a vast ntunber of’ general' medical cases, 
and so it would he at the preliminary invc.stigation centres of cancer. 

Mr. Blomficld had spoken of the necessity for team work in implantation. In some 
places the surgeon who made the c.'tposurc would ask the radiotherapist to implant the 
seeds, in others the surgeon would be competent to do it him.sclf. He did not think, 
however, that the general surgeon would be comjtetcnt to carry out the surgery of 
access in the anatomical fields of the specialist surgeons. 

Mr. Dickson Wright had said that he thought all cases .should pass through the 
hands of a physician or, surgeon. Thar was the view he had held. Hut, of course, 
every radiologist before ,he became such was a physician and surgeon, and many radio- 
logists made an effort to set up a high .standard of clinical knowledge. 

Dr. Wroth had pointed out that radiotherapy was used for many conditions bc.sidcs 
cancer. From .some centres the Kadiimi Commission had received reports .showing that 
50% of the cases treated were in fact not malignant. ' No doubt an enormous nunihcr 
of dermatological case.s tvould come for treatment, as well a.s other cases w'hich were 
said to benefit from radiotherapy, and when there was enough apparatus and an' adequate 
supply of radiotherapists no doubt there would be a larger number of associated centres 
at which such c.ases tvould be received. 

It was true that the Ministry and the Hadium Commission had asked their centres ami 
other hospitals to supply them with additional records, but the record asked for could he 
abstracted in nearly every case from the full record the Im.^pita! must keep in any event. 
He agreed that the entire record should be kept together. 

Mr. Stebbing, also in reply, said that registration of cancer cases ns suggested by the 
Radium Commission would be more .satisfactory th.an notification to the Medical OlTiccr 
of Healtli, the object of registration being to make .sure that every suspected case did get 
actual treatment. If cancer patients were to have .satisfactory treatment there must be 
organization on a bigger basis than the individual hospital — an organization which would 
spread its net to catch the patient who had an une.xplained symptom. Last year there 
were 1,142 people in Great Britain who died from cancer of the .skin, and every radio- 
therapist knew that if a case of cancer of, the skin was taken early it did not die. He 
doubted whether any of those patients need have died. It wa.s because of all this that 
there must be a director. Dr. Wroth bad suggested that the director should he a 
radiotherapist. But they were still' trying to persuade the surgeons that they had a 
'part to play in the organization Of cancer treatment, and in neither of the two pamphlets 
on this subject was it suggested that the radiotherapist .should be a director, unless he 
had. the right kind of experience and personality. It was not a question of the speciality 
he practised in. The best man of all, perhaps, to be a director would be a patliologist. 

All the hospitals — and that meant- at the present time the voluntary hospitals, 
because they had the initiative.: — should form an organization to serve the di.stricts. 
This organization should become so well recognized that the local authority would 
have to make use of it. If the voluntary hospitals waited and did nothing until an 
organization was imposed upon them from above the situation would be very difficult. 

Another speaker had asked how a division was to be made between the labours of 
tlie different members of the team. This could be settled in consultation, w’hcrc they 
would soon find out who tvas able to put the needles in, best. Thev must be got into 
consultation- over the case, must see the patient, and di.scuss the patient, the treatment, 
and the follow-up. It was very important that the consultation should concern itself 
•ivith the follow-up as well as with the treatment. 
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An Instrument for Testing Dark Adaptation 
By E/W. Godding 

{Research Department, The Crookes Laboratories) 

Knowledge of the phenomenon of dark adaptation is now sufficient to enable the 
various factors which condition it to be brought under control and to make its evalua- 
tion possible. Dark adaptation is defined as the process by tvhich the eye adapts itself 
to a change in illumination from high to low intensity, the change being accompanied 
by an increase in the sensitivity of the eye. 

The practical measurement of dark adaptation by means of threshold measurements 
has been found, to be dependent on many external physical conditions apart from bio- 
logical variations in the subjects themselves. It is. therefore, stressed that one of the 
first requisites for the scientific investigation of the subject is the control of these condi- 
tions. Without this, differences in observation and interpretation by different workers 
are bound to occur. Such control can only be achieved by the standardization of such 
conditions {see else Godding. 1945). This has been attempted and the results applied 
to the present instrument. 

In testing dark adaptation it is necessary to empha.size that we are not testing ability 
to carry out actual visual tasks at 'night (described by Livingston as “night visual 
capacitv ’. 1942). In the first case we are concerned with the evaluation of the 
phenomenon of dark adaptation itself, in the second with the unlimited number of 
special tests which can be elaborated in respect of particular visual tasks, e.g. night 
living.' Night visual capacity may be described as the individual response resulting 
from al! the factors concerned in the particular task, visual, adaptive, psychological 
and training; in other words, the reactions of the subject as a whole. Good dark 
adaptation is an obvious requirement for a high standard of night visual capacity, but 
no other correlation e.xists. 

It follows that an instrument designed to test dark adaptation is ideally one ivhich, 
when used to evaluate this process, does not evaluate anything else, and a patch of light, 
suitably controlled, is, in theory, the most suitable means for testing dark adaptation. 

There are, however, a number of complicating factors. For example, as is well 
known, different areas of the peripheral retina of the dark-adapted eye are not equallv 
sensitive; the most sensitive area being an annulus between some 10° and 20° around 
the fovea. This varying retinal sensitirin- has given rise to sharp differences in the 
methods of testing dark adaptation. Hecht and Shlaer (I93S), for example, insist on 
the necessity of testing a definitely located retinal area (obviously requiring a fixation spot), 
whereas many workers in this country — Yudkin, Wilkinson,' Poliak and others — ^liave 
used a test object without a fixation spot. Since under the stimulus of light the eye 
automatically tends to use the most sensitive part of the retina, a lack of uniform sensi- 
tivity does not necessarily require the testing of a definite retinal area. 

If a test object is used, it should make the minimum demands in regard to acuitv, and 
its shape should be such that recognition is automatic. It has been found (Craik and 
^^ernon, 1942) tliat the results obtained by the use of such a test object arc parallel with 
those obtained by the use of a patch of light only, and experience has shown that the 
.Feb. — Ophth. 1 
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results obtainable by tbe use of a test' object without fixation arc at least as reproducible 
as those obtainable by the use of light flashes accurately located. 

Irrespective of the method used, what is aimed at in an instrument is one which gives 
results in absolute units of illumination or brightness, results reproducible on the same 
instrument, and from instrument to instrument. lire keps taken to achieve this are 
described along with the following general description of the apparatus. 

Electrical Circuit 

A voltage stabilizer produces a steady output from any input voltage between 190 and 
260 volts A.C. (Frequensy must be 50 cycles.) The apparatus can, therefore, be used 
without modilicatipn with most of the electric supply services throughout the country. 
A 12 volt circuit incorporates tlic “bleaching” lamps and a 4 volt circuit the test lamp. 
Variable resistances arc used but only as a means of providing final fine adjustments 
to standard brightnesses. 

The Bleaching or Light-Adapting Apparatus 

For the normal healthy person, Craik and Vernon (194 In) have shown that the time 
taken to become dark adapted elepends largely upon the intensity of light to which 
the eye has previously been exposed: from low intensities (100 to 200 ml.) dark adapta- 
tion is almost complete in ten to fifteen minutes; from moderate intensities (500 to 
1,000 ml.) adaptation is largely completed in twenty to thirty minutes, and with high 
intensities (10,000 ml. for example) the process’ is further delayed. In the testing of 
dark adaptation, therefore, a .standard pre-treatment of the subject is necessary by the 
standardization of the previous light or “bleaching” exposure. The intensity .sliould hr 
sufficiently high to ensure that subsequent dark adaptation is not so rapid as to make its 
evaluation difficult, and to make evident the transition from cone to rod vision. (Shown 
as a “kink” in the*" dark adaptation curve, sec figs. 2, 3 and 4.) 

The brightness of the bowl is 750 ml. which viewed for five minutes meets 
the above requirements and also conforms to the standtirtis now adopted by Craik 
(personal communication). This brightness can be viewed by the great majority of 
subjects without discomfort and is not so high as to give rise' to complications due to 
after-images (Craik and Vernon, 194H;). The colour temperature at 750, ml. is approxi- 
mately 2,750°K. 

If the subject has been exposed for any appreciable period to a high brightness before 
this light adaptation is commenced, as may happen on any sunny day, the subject should 
be put in an internally lit room for about half an hour, with all light sources .shielded. 
Even this added precaution will not neutralize the effects of prolonged previous exposure 
to very high brightnesses. This lise of internal illumination should not be replaced by 
darkness since it has been shown (unpublished data) that immediate preliminary dark 
adaptation has an accelerating effect wliich is particularly marked in the case of subjects 
ivhose curves, show' subnormal recovery times. Thus tjic diagnostic value of the .test 
tends to be lost. This effect, as might be expected, is maximal at the higher intensities, 
tending to disappear towards the final threshold. It follows that intervals should always 
be allowed between repeated tests on the same individual. 

As one method of testing is by means of a test object without fixation it is necessary 
to bleach evenly the whole of the retina. With the subject's head in titc correct position 
(i.e. the eyes as near as possible to the bowl) the pupils arc almost at right angles to the 
edge of the concave bleaching surface. The even bleaching of the extreme retinal 
jieriphery can be obtained by a rotation of the eyes. An even brightness of the bleach- 
ing surface (excepting the slightly low’cr brightness of the extreme edge) has been achieved. 

The Test Light Unit 

As is well known, the eye is not equally sensitive to all parts of the visual spectrum. 
Further, w'hereas the light-adapted eye is most sensitive to a wavelength of about 
560 m/r, the dark -adapted eye is most sensitive to a wavelength of about 510 m/i. 
Hecht and Shlaer use a violet filter to obtain the maximum range of rod values. 

It is clearly necessary that full particulars of the spectral values of the test light used ' 
must be given. In this instrument white light is used for the standard test and the colour 
temperature of the test field is approximately 2.500°K, 

A means of accurately varying the brightness of the test field or object over a considci-- 
able range must be provided. Various methods of reducing the intensity have been 
used, e.g. rheostats, neutral density fdters and wedges, polarizing discs, di.apnragms, and 
so on but the use of a rheostat is unsound .since marked changes are introduced in the 
snectral values of the light. The method used in this instrument is to keep the source 
of illumination constant and to reduce the brightness to 1/lOth, i/lOOth, I/IOOOth, &c., 
by means of neutral density fdters and to achieve intermediate stages by the use of 
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results obtainable by the use of a test object without fixation arc at least as reproducible 
as those obtainable by the use of light flashes accurately located. 

Irrespective of the method used, H'hat is aimed at in an instrument is one which gives 
results in absolute units of illumination or brightness, results reproducible on the same 
instrument, and from instrument to instrument. The .«eps taken to achieve this arc 
described along with the following general dcscrijrtion of the apparatus. 

Electrical Circuit 

A voltage stabilizer produces a steady output from any input voltage between 190 and 
260 volts A.C. (Frequensy must be 50 cycles.) The apparatus can, therefore, be used 
without modification with most of the electric supply services throughout the country. 
A 12 volt circuit incorporates die “bleaching" lamps and a 4 volt circuit the test lamp. 
Variable resistances are used but onlv as a means of providing final fine adjustments 
to standard brightnesses. 


The Bleaching or Light-Adapting Apparatus 

For the normal healthy person, Craifc and Vernon (19-tla) have shown that liic time 
taken to become dark adapted depends largely upon the intensity of light to Vvhich 
the eye has previously been c.xposcd : from low intensities (100 to 200 ml.) dark adapta- 
tion is almost complete in ten to fifteen minutes; from 'moderate intensities (500 to 
1,000 ml.) adaptation is largely completed in twenty to thirty minutes, and with high 
intensities (10,000 ml. for example) the process is further delayed. In the testing of 
dark adaptation, therefore, a standard pre-treatment of the subject is nccess.niy by the 
standardization of the previous light or “bleaching” exposure. 'Die intensity .sliould hr 
sufficiently high to ensure that subsequent dark adaptation is not so rapid as to make its 
evaluation difficult, and to make evident the transition from cone to rod vision. (Shown 
as a “kink” in the*" dark adaptation curve, sec figs. 2, 3 and 4.) 

The brightness of the bowl is 750 ml. wliich viewed for five minutes meets 
the above requirements and also conforms to the standards tiow adopted by Craik 
(personal comtnunication). This brightness can be viewed by the great majority of 
subjects tvithout discomfort and is not so iiigh as to give ri.se to complications due to 
after-images (Craik and Vernon, 194 Ifi). The colour temperature at 750, ml. is approxi- 
mately 2,750° K. 

If the subject has been exposed for any appreciable period to a high brightness before 
this light adaptation is commenced, as may happen on any sunny day, the subject should 
be put in an internally lit room for about half an hour, with nil light sources shielded. 
Even this added precaution will not netitralize the effects of prolonged previous exposure 
to very high brightnesses. This use of internal illumination should not be replaced hV 
darkness since it has been shown (unpublished data) that immediate preliminary d.vrk 
adaptation has an accelerating effect which is particularly marked in the case of subjects 
whose curves, show subnormal recovery times. Thus the diagnostic v.iluc of the fcst 
lends to be lost. This effect, as might be expected, is maximal at the higher intensities, 
tending to disappear totvards the final threshold. It follows that intervals should always 
be allotved between repeated tests on the same individual. 

As one method of testing is by means of a test object ivithout fixation it is necessary 
to bleach evenly the whole of the retina. With the subject’s head in tlie correct position 
(i.e. the eyes as near as possible to tjrc bowl) the pupils are almost at right angles to the 
edge of the concave bleaching surface. The even bleadiing of the extreme retinal 
periphery can be obtained by a rotation of the eyes. An even brightness of the bleach- 
ing surface (excepting the .slightly lower brightness of the extreme edge) has been achieved. 


The Test Light Unit 

As is well known, the eye is not equally sensitive to all parts of the visual spectrum. 
Further, whereas the light-adapted eye is most sensitive to a wavelength of about ■ 
560 mg, the dark-adapted eye is most sensitive to a wavelength of about 510 in/i. 
Hecht and Shlaer use a violet filter to obtain the maximum range of rod Aalucs. 

It is clearly necessary that full particulars of the spectral values of the rest light used 
must be given. In this instrument white light is used for the standard test and the colour 
temperature of the test field is approximately 2,S00°K. 

A means of accurately varying the brightness of the test field or object over a consider- 
able range must be provided. Various methods of reducing the intensity have been 
used, e.g. rheostats, neutral density filters and wedges, polarizing discs, diaphragms, and 
so on, but the use of a rheostat is umsound .since marked changes are introduced in the 
vopctral values of the light. The method used in this instrument is to keep the source 
o? illumination constant and to reduce the brightness to 1/lOth, 1/lOOth, 1/IOOOth, Sic., 
by means of neutral density filters and to achieve intermediate stages by me use of 
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less than 0-2 sec., since the stimulus effect of shorter exposures depends on both the 
duration of the flash and the intensity, but for exposures of 0-2 sec.; and over, the 
stimulus effect is proportional to intensity only. This fact should be used only in the' test- 
ing of a deffnitelv located retinal area. Where a test object without a fixation spot is being 
used, longer exposures than 0-2 sec. are certainly required to obtain correct threshold 
values. Grindley (1931) shows that at least 1 sec.’is necessary to obtain lowest threshold 
readings at higher intensities, and experience has shotvn that at the lowest intensities 
exposures up to 1 min. or more are required. The usual procedure when using a test 
object without fixation is to use a constant light source. 

The exposure unit for obtaining light flashes is described later undbr “Alternative 
Method of Testing”. 

The Umitatiom on the distance at which the test should be carried out are not clear. 
No' data exist for rod vision which show at what minimum distance there will be no 
pupil contraction reflex effect, due to fixational distance stimulu.s. At higher intensities 
(0-1 ml.), Luckiesh and Moss (1937) have shown that the size of the pupil, although 
smaller for binocular vision than for monocular, is not altered significantly by any 
increase in distance over 2 ft., and it is suggested that this may be regarded provisionally 
as the minimum distance for adoption as standard. The test is, therefore, carried out' 
at a distance of 2 ft., and at this distance the diameter of the test object — an arrow — 
subtends a visual angle of 7 degrees. Regarding the shape of the arrow, the aim has 
been to design this so that no part of it is seen as such before its shape is appreciated as 
a whole. The arrow can be rotated to point in any one of four directions, thus providing 
a check on the responses of the subject. 

Artificial pupils for subjects with healthy pupillary reflexes would appear unnecessary, 
for routine testing, providing. the distance requirement is met. If it is desired to correlate 
findings with those of workers using an artificial pupil, Mandelbaum {1941cr) has supplied 
a correction factor which enables this to be done; the use of a miotic and measurement 
of the pupil diameter are of course nccessaty. 

The test can be carried out either monocnlarly or binocularly. — Most workers have 
found, as would be expected, that the final threshold reached is lower for binocular vision 
than for monocular vision. Psychological errors arc perhaps more likely to be avoided 
by the use of both eyes, since a monocular test docs introduce for some subjects a some- 
what unusual element. A binocular test is recommended for routine testing as standard 
for this instrument. 

Regarding acuity and the tcearing of glasses, small and medium errors of refraction, as 
would be expected, appear to liave little effect on threshold readings when flashes of 
light or relatively large, simple test objects arc used. It is recommended that vision under 
6' IS should always be corrected for the test. The loss of light by reflection and absorp- 
tion of lenses is approximately 10%. Tlic effect of this on threshold values is relativelv 
small (approximately 05 log unit) but should be noted. 

Fusion would appear to be a necessity in order to obtitin the lower binocular threshold 
over the monocular, but Pirenne’s (1943) latest work has cast some doubt on the matter.' 


Absolute Standardization 

(1) “Bleaching" light. — ^Visual photometry is used to establish a brightness of 750 ml 
obtained by means of a variable resistance control. The colour temperature at this 
brightness in different instruments wUl be subject only to small differences. 

<2) Test light . — The ideal is that the brightness value at any “step” throughout the 
range covered shall be accurate. The chief difficulty in standardization by means of 
visual photometry is due to the inability of the eye to make accurate brightness differ- 
ence estimations at very low brightnesses, and also to the shift in spectral sensitivity 
towards the blue end of the spectrum for the dark-adapted eye. This means that any 
attempt to carry out direct measurements at the lowest brightnesses concerned must 
be subject to gross errors, and with any light source which is not “neutral” different 
values will be obtained at higher and lower brightnesses. Difficulties of a somewhat 
similar nature appear when using photo-electric methods. 

In the case of the present instrument the filters and the Polaroid discs approximate 
to neutrality and thus with white light of constant spectral values the second 
difficulty dpes not appear. As to the difficulty in carrjdng out direct measurements at 
■the lowmr intensities a practical solution is to measure the components singly and to 
establish a relationship for their combined use; alternatively to measure the whole unit 
at higher brightness levels and to obtain the required values by inference. 

The first method has been used, and the following characteristics established bv the 
National Phj-sical Laboratories; ■' 

(1) The transmission of the Polaroid discs and their conformity to Cos2 Law within 

Si? °f crossing as used in the instrument. 

(2) The transmission of the neutral density filters. Owing to different methodc of 
standardizing filters it is essential that the standardization should be carried out 
under the conditions of use. The filters were required to be of 1/lOth and l/tnnth 
transmissions within close limits. These values were established 
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Polaroid discs, one fixed and the oilier rotatablcd Tlie lamp illiiminatcs 'the sand- 
Idastcd pot opal glass screen which i.s placed normal to the lamp (fig. 1)., The observer 
views this surface at a distance through the polaroid discs and neutral density Alters 
as’ required. The \ariation in brightness of the dilferent ptirts of the reflecting surface 
depends on the relative distances from the lamp and the angles involved. When com- 
pared with a point at the centre, a point at the extreme edge of the portion of the 
reflecting surface used theoretically will be Ic.ss bright bv. about 8%. When a point of 
the arrow is viewed binocularly under the conditions of the test, liowcvcr, this difference 
is largely compensated since the two fields of view of the reflecting screen arc not 
identical, the point of least brightness for the L.E., for example, corresponding to a point 
of higher brightness for the li.E, As the subjective brightne.ss sensation will be the 
integrated effect of the two brightnc.sscs, this clcarlv will Ic.sscn the theoretical difference. 

The reflecting .screen is viewed by the observer at’ an angle of approximately 12 degrees 
from the normal. With difluse light this will not aflcct the brightne.ss of the projected 
field. The photometric standardiy.ation is carried out under the same conditions. 

It should be noted that different thicknesses of sand-blasted pot opal, when suitably 
backed, give almost identical reflection factors, so that in contrast to the variability of 
pot opal when used as a transmitting medium, a considerable gain in reproducibility 
and ease in replacement is achieved. 

The limiting light screens have been introduced in order to reduce the effects of 
reflection from the internal walls to a negligible tjuamity, thus the effect of any deteriora- 
tion in the interior surface of the unit will also be negligible. 

Poktroids and Neutral Density Filters 

The filters arc; one neutral density filter transmission 1/IOth (density 1), and two 
nciitral density filters transmission 1/ 100th (density 2)." The polaroids decrease the 
brightness smoothly and arc used to provide a 10; I range only. The scale attached to 
the rotating polaroid is graduated in steps of -05 log unit (approximately 10%) so that 
the polaroids together with the filters provide a means of decreasing the brightness by 
a niillion to one in steps of -05 log units. 

The highest brightness obtainable, that is with the polaroids only, the rotatable polaroid 
being at Mark 0 on the scale, is 0-4 ml., or 400,000,000 micro micro lamberts, and the 
lowest brightness, with the polaroids and all the filters in position, is •0000004 ml. or 400 
micro micro lamberts. To reduce these figures to convenient proportions, the logarithm 
of the number is used so that since the logarithm to base 10 of 400,000,000 is 8'6, and 
of 400 2-6, the ratio is 6; I in log units which is, of course, the same thing ns a million 
to one. It should be noted that a logarithmic scale is attractive for other reasons. As 
Mandclbaum says; “Each log unit indicates a tenfold change which is directly applicable 
in a physiological sense as indicating the regeneration of a definite percentage of visual 
purple and reflects the course of adaptation in the human eye.” 

The bleaching and test light units will again be referred to under Absolute 
Standardization. 

The Size of Test Object or Test Field, Exposure Time, and Distance for the Test 

In attempting to further the establishment of standard conditions, which is the chief 
purpose of this paper, it is obviously' desirable to eliminate, whenever possible, factors 
which in themselves can affect the threshold measurements. It would appear that all 
the factors under the present heading can be eliminated as conditioning factors, provided 
certain requirements arc met. 

As the size of the test object or field increases, the threshold values decrease until a 
limit is reached when the stimulus effect is proportional to brightness only. With object.s 
subtending 7 degrees, threshold brightness appears to be almost independent of area 
considerations (Piper, 1903; Lohlc, 1929). This is in general agreement with the .work 
of Graham, Brown and Mote (1939). Hecht (1937), however, was able to produce equally 
low threshold values with a test field subtending only 2 degrees by carefully locating this 
on the most sensitive part of the peripheral retina.’ It is recommended, therefore, that 
unless the test field or object is fixated as de.scribcd by Hecht the visual angle subtended 
should be at least 7 degrees. „ „ . u , -e 

In regard to exposure times, the Bimsen-Roscoc (Blondel-Rey) laiv indicates that tr 
flashes of light are used for the dark adaptation test, then the exposure.s .should be not 


iHallimond (lOUthas rccemfy investigated ihephysicaj propertiej of the new H Polaroid, die ““tenal used, and 

Kis results fully confirm its suitability for the purpose described. 

'The density figure is the logarithm of the reciprocal of the transmission, c.g. Transmission 3/100, expressed as 
density *= Log. ICO == 2. 
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Any attempt to test dark adaptation by taking single readings at shorter dark-adapta- 
tion times has been shown to' be subject to gross errors. Since the sensitiidty of the 
«ye is rapidly changing for the first ten to fifteen minutes, such errors appear inescapable 
under the conditions which must apply to routine testing and it is clear that the nature 
of the phenomenon precludes the use' of short simple tests. 

Perimetry at Lorn Intensities 

A special use for the instrument should he mentioned. Sloan (1939), Mandelbaiira 
{1941b), and more recently Livingston (1944) have all described methods of taking 
perimetric measurements with the dark-adapted eye. It would seem that the present 
instrument, with little modification, might be used for taking such measurements. 


Normal Response Data, Obtained by the Use of a Test Object Without Fixation 

For the successful application of the test the first es.scntial is that any particular 
instrument should givd reproducible results. Reproducibility can be determined with 
reasonable accuracy by carrying out repeated tests- at short intervals on one or more 
subjects, but such results, almost inevitably, will include biological variations, in addition 
to errors due to the limitations of the apparatus and the technique used. 

For this purpose twelve subjects (six male and six female) were tested and retested 
•within a few days (figs. 3a and 3b).‘ 

In nine of these duplicate tests the results are almost identical, in two (E, F) the 
second test is not so good as the first, and in one (H) the second test i.s the better of 
the two. Taken as a whole and bearing in niind the highlv probable inclusion of some 
variation due to biological causes, it is suggested that these results provide satisfactory 
evidence of the reproducibility of the test. 

The chief requirement is to establish a normal range of responses, preferably for 
different age-groups, among subjects who are clinically hcalthv and in a satisfactorv 
state of nutrition. This has proved difficult of attainment during wartime, but a start 
has been made on an age-group of 15 to 25 and undesirable material eliminated as far 
as possible by means of a preliminary ocular examination and general questionnaire. 

Twelve medical students and eight nurses volunteered for the test. From these, four 
were rejected as follows; 

One with I uncorrected defective vision (L/E 6/60). 

One with history of nervous debility and unsatisfactory diet. 

One with history of chronic sinusitis and frequent colds. 

One with history of tuberculous glands and unsatisfactory diet. 

No attempt was made to give vitamin supplements before testing. 

Fig. 4 shows the distribution of threshold reading-s from forty-two tests on fifteen of 
these subjects (nine male and six female). As no correction has been made for pupil 
size, the effect of differences between individuals is included in the results. The few 
readings above the apparent normal range arc random readings from a number of tests, 
but those below it are from two tests on the remaining subject in the group. Additional 
data are clearly required before deciding whether such outstanding adaptation should be 
regarded as coming within the normal range. 

In conclusion it is obvious that a universally accepted test and technique for the 
testing of dark adaptation would be an immense advantage from the point of view of 
the correlation of results, and it is emphasized that the adoption of standard conditions 
for the method used is the important matter irrespective of the actual form of this or 
any other apparatus. 

Space does not permit me to thank all those who have generously collaborated in the 
development of *e adaptoracter, but special thanks arc due to Dr,' Kenneth Craik and 
Dr. J. W. T. 3\alsh. 1 am indebted to the Administrative Staff, students and nurses 
of the Central Middlesex Hospital for the facilities which enabled me to carrv out the 
tests. 
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(3) The transmission for the polaroids and one filter combined, and also for all the 
filters in combination, the latter value being obtained at a level representing the 
■ dark-adapted eye but at an intensity wliich enables reasonable accuracy to be 
obtained. The i-esults confirmed that the combined use of the polaroids and filters 
produced the theoretical transmissions within close limits. 

With the above characteristics established the routine standardization of the instruments 
is carried out as follows : 

(1) Selection of neutral density filters which conform to standard 1/lOlh and 1/IOOth 
filters. 

(2) A lamp which has been aged and standardized for H.C.P. is placed at such a 
distance from the reflecting surface as to produce a “standard" brightness of the 
screen: The polaroids are placed in "parallel” and the variable resistance adjusted 
so that the brightness of the screen is brought to a standard. The voltage required 
then becomes standard for the instrument. Finally the transmission of the 
polaroids is confirmed for various angles of crossing. 

By bringing all instruments to the same brightness level (with the polaroids in position) 
and ’using selected filters of 1/lOth and 1/lOOth transmissions it is possible to construct 
a standard log scale for the rotating polaroid. This in turn enables a standard form and 
graph paper to be used, thus simplifying considerably ■ the task of plotting data. 

, For replacement purposes the following routine estimations are also carried out; reflec- 
tion factor of the reflection surface, and transmission of the 'polaroids, singly and in 
parallel. 


To Carry Out the Test 

(a) With a test object and no fixation spot. — The subject is seated comfortably and the 
facepiece of the instrument brought into position by adjustment of the stand. The 
extension piece is then replaced and the instrument pivoted so as to bring the "bleaching" 
apparatus in line with the subject, who is then instructed to lean forward with the .eyes 
as close to the glass bowl as possible. Both bleaching light and test light are switched 
on (this stabilizes the test light before the test commences) and the subject looks into 
the bowl as previously described, for five minutes. At the end of this time the "bleaching” 
light' is switched off, the subject instructed to sit back, the instrument rotated as before 
and the facepiece again extended. The voltage lor the test light is adjusted to the 
standard voltage for the instrument, the first neutral density filter 1/lOOth brought into 
position and the Polaroid scale put at mark 0. This gives a brightness of lOO'S micro 
micro lamberts (or C-C log units), which will be seen at approximately half a minute. 

As soon as the arrow is seen the time is noted and the brightness immediately 
decreased by means of the rotating polaroid. The time taken to see this lower brightness 
is again noted and so on, the position of the arrow being continually varied. The neutral 
filters are .successively introduced until in combination with the polaroids the “final" 
threshold reading at thirty to forty-five minutes is taken. The readings are confirmed 
towards the end of the test. 


For the last fifteen to twenty minutes of the test the subject should be instructed to 
close the eyes between readings as far as possible. At any time when fatigue is com-^ 
plained of the subject should be so rested. This is more important than taking every 
possible reading. It is emphasized that attempts to obtain rapid readings at the lowest 
brightnesses, when a fi.xation spot is not being used can only result in considerable errors. 

The plotting of the data obtained as a curve on the special graph paper supplied is 
carried oqt easily and quickly (fig. 2). 

ib) Alternative method of testing — light flashes, — The test object is removed and the . 
separate exposure unit placed in position. The device consists of a pendulum disc with 
a central opening. This pendulum swings across the test field aperture and is held 
either to the left or right by means of a magnetic coil. An exposure is made, therefore, 
by the swinging of the pendulum in either direction, a sipiple switch action controlling 
the movement. The size of test field, its location, and the duration of the flash, can be 
varied. The conditions as adopted by Hecht and Shlaer and other American workei's 
are a test field subtending 2 degrees fixated 7 degrees peripherally, and the exposure time 
approximately l/5th sec. The red fixation light is of variable intensity with no wavelength 
shorter than 6,200 A. The facepiece and chin rests are adjustable and provide for both 
monocular and binocular testing. 


If used, a monochromatic filter, is introduced. The test is carried out in a similar 
manner to that described for the use of a test object except that as described by Hecht 
and Shlaer it is usual to find the intensity which can be seen at fixed intervals instead 
of the time taken to see predetermined brightnesses; also with this instrument the whole 
of the retina is bleached as previously and not a part only. If desired to follow the 
Hecht-Shlaer technique precisely then it would be a simple matter to provide a mask 
and fixation spot to accomplish this. 


Simplification of the test.— For certain purposes a simplification of the test is justified, 
the usual procedure being to determine the lowest intensity of light which a fully or 
almost fully adapted subject can see. usually at thirty to forty minutes dark-adaptation 
time. The soundness of the procedure is further supported by the work of Hunt ana 
Palmer (1940) who have shown (using light flashes only) that the mean deviation <u 
thirty minutes adaptation is less than at any previous dark-adaptation time. Unfortunately, 
the “final” rod threshold is not always a true indication of the whole course of adaptation 
(Craik and Vernon, 1942). Yudkin (1943) and others have shown, however, that tms 
measurement is of particular value for certain purposes but full curves are essential 
when information is required regarding recovery times and threshold values at nignei 
intensities. 
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Any attempt to test dark adaptation b 5 - taking single readings at shorter dark-adapta- 
tiM times has been shown to’ be subject to gross, errors. Since the sensitivity of the 
eve is mildly changing for the first ten to fifteen minutes, such errors appear inescapable 
undM the coWions which must apply to routine testing and it is clear that the nature 
■of the phenomenon precludes the use of short simple tests. 


Perimetry at Lo-Ji Intensities 

A special use for the instrument should be mentioned. ■ Sloan (1939), hlandelbauni 
<l94lh)> and more recently Livingston (1944) have all de.«cribed methods of taking 
perimetric measurements with die dark-adapted eye. It would seem that the present 
instrument, with little modification, might be used for taking such measurements. 

Normal Response Data, Obtained by the Use of a Test Object U ithont Fixation 
For the successful application of the test the first essential is that any particular 
instrument should give reproducible results. Reproducibility can be determined with 
reasonable accuracy, by caitying out repeated tests at short intervals on one or more 
subjects, but such results, almost inevitably, will include biological variations, in addition 
to errors due to the limitations of the apparatus and the technique used. 

For this purpose twelve subjects (six male and six female) were tested and retested 
within a few days (figs. 3a and 3h).i 

In nine of these duplicate tests the results are almost identical, in two (E, F) the 
second test is not so good as the first, and in one (H) the second test is the better of 
the two. Taken as a whole and bearing in niind the hi.ghly probable inclusion of some 
■ variation due to biological causes, it is suggested that these results provide satisfactory 
evidence of the reproducibility of the test. 

The chief requirement is to establish a normal range of responses, preferably for 
tiifierent age-groups, among subjects who are clinically healthy and in a satisfactory 
state of nutrition. This has proved difficult of attainment during wartime, but a start 
has been made on an age-group of 15 to 25 and undesirable material eliminated as far 
as possible by means of a preliminary ocular examination and general questionnaire. 

Twelve medical students and eight nurses volunteered for the test. From these, four 
were rejected as follows: 

One with , uncorrected defective rision (L/E 6/60). 

One with history of nervous debility and unsatisfactory diet. 

One with history- of chronic sinusitis and frequent colds. 

One with history of tuberculous glands and unsatisfactory diet. 

Mo attempt was made to give vitamin supplements before testing. 

Fig. 4 shows the distribution of threshold readings from forty-two tests on fifteen of 
these subjects (nine male and six female). As no correction has been made for pupil 
size, the effect of differences between individuals is included in the results. The few 
readings above the apparent normal range are random readings from a number of tests, 
but those below it are. from two tests on the remaining subject in the group. Additional 
data are clearly required before deciding whether such outstanding adaptation should be 
regarded as coming within the normal range.' 

In conclusion it is obvious that a universally accepted test and technique for the 
t«ting of dark adaptation would be an immense advantage from, the point of view of 
me correlation of results, and it is emphasized that the adoption of standard conditions 
for the method used is the important matter irrespective of the actual form of this or 
any other apparatus, . 

Space does not permit me to thank all those who have generously collaborated in the 
development of the adaptpmeter, but special thanks are due to Dr." Kenneth Craik and 
r’l:' ^ indebted to the Administrative Staff, students and nurses 

or the Central Middlesex Hospital for the facilities which enabled me to carry out the 
Tests, 
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Studies in Dark Adaptation in the Detectidn of Deficiency 

of Vitamin A 


By Captain John Yudkin, M.A., Ph.D., M.D.(Canral)), F.R.I.C., R.A.M.C.^ 

That studies in dark adaptation may lie utilized to detect deficiency ' of vitamin A 
depends on tlirce observations {sec Yudkin, 1944«). First, individuals known to be 
Jiving on diets deficient in vitamin A show poor dark adaptation. Second, e.vperimcntal 
deprivation of the vitamin leads to impairment of dark adaptation., Tliird, administra- 
tion of vitamin A to individuals with .poor dark adaptation often Icad.s to its improve- 
ment. 

The invc,stigations to be described were all carried out with the earlier Crookes' 
apparatus, described by Haines. 19.18 {scc aho Yudkin, 194 In), and modified in certain 
respects by G. W. Robertsan and myself (Yudkin et cil., 194,1; Robertson and Yudkin, 
1944«). 

Before undertaking studies of dark adaptation in nutritional surveys certtiin tpicstions 
had to be answered. Since it is impracticable to determine the complete course of dark 
adaptation for large numbers of siibjecf.s, would the meamtrement of one threshold at 
a certain time after the beginning of adaptation provide a satisfactory index of the 
general dark adaptation power of the subject? If so, which stage provides the best 
index both of degree of adaptation and of possible vitaniin-A deficiency? 

The course of chirk cithtplcilioii. — 'J'hcsc questions were answered by ji study of tlie 
complete course of dark adaptation in about 400 subjects and by oliservations of the 
effects of vitamin A in many of these (\udkin el nl., 1943). 

The first fact tvliich emerged was that, if 'only one point in the dark-hdaptation curve 
tvas measured, the relative jierformance of difTcrent individuals might differ considerably, 
depending on ivhethcr this one point was early or late in the course of adaptation. The 
change in. the relative pcrfornuince of the subjects mav occur uji to about twenty minutes 
of dark adaptation. 

From these considerations alone, therefore, it seemed rhat if the measurement of dark 
adaptation is to be made in survey work, the final rod threshold is probably the best. 

Effect of vilaniiti A oji the course of dark adaptation . — It was found that, if vitamin A 
produced any significant change in the curve, there was always a change in the final rod 
thre.shold. Allowing for the fact that the rod threshold is ahvays affected by vitamin A, 
then tltcrc are four possible changes ndiich might be induced by vitamin A. 

(1) Change in final rod threshold only. 

(2) Change in final rod threshold and cone threshold. 

(3) Change in final rod threshold and cone-rod transition time. 

(4) Change in final rod threshold, cone threshold and cone-rod transition time. ■ 

Each one of these types lias been observed among onr subjects. 

From the point of view of detecting deficiency of vitamin A, therefore, die one single 
point in the course of dark adaptation which would be expected always to show a change 
Is the final rod threshold. Consequently, this was the measiirement always made as a 
routine when carrying out survey work. 

Measurement of dark adaptation in nutrition survey . — It is necessarv here to emphasize 
that measurement of the final rod thrc.shokl in an individual cannot alone he taken ns 
an index of sufficiency or deficiency of vitamin A. Earlier W'orkers believed that there 
was a narrow normal range of dark adaptation and that tallies of visual threshold above 
this range could be taken as presumptive evidence of deficiency of vitamin A. It became 
apparent, however, that the "normal”, or rather average, range of dark adaptation was 
fairly wide. For' example, the range of final rod threshold was more than ten times or 
one log unit. In other words, the normal range adopted by the earlier workers excluded 
some individuals with no deficiency of vitamin A and included some with such deficiency. 

As a z'esult, ivorkers recently tended more to use the therapciztic test and to take 
as the criterion of deficiency the improvement of dark adaptation following adroinistia- 
tion of the vitamin (Yudkin, 1941h; Steven and Wald, 1941). 
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Nevertheless, it seems possible to adduce at least presumptive evidence of deficiency 
of vitamin A iri groups of individuals tvitliout the necessity for determining the ritamin-A 
labilitv of their dark adaptauon. If there is a significant difference in the average values 
of dark adaptation in two strictly similar groups, it seems legitimate to conclude that 
the group with the inferior dark 'adaptation is. on the whole, probably at a lower level 
of \atamin-A nutrition, provided there is no reason to suspect other causes for the 
difference. Most of diese causes are pathological and fairly readily recognized; they 
include, for example, ocular causes .'uch as retinitis pigmentosa, and metabolic causes, 
such as hepatic cirrhosis. An important physiological cause of differences in dark 
adaptation is age. 

Dark adaptation and age . — A group of 758 factory workers, whose age ranged from 14 
to 70 vears, provided us with 'material for a study of this question (Robertson and 
Yudkin, I944fl). Tfie results showed that there is an increasing deterioration of dark 
adaptation with age. Between 20 and 30 years the increase is about 0-10 log units and 
between 50 and 60 years' it is about 0-15 log units. The correlation coefficient of age 
and increasing final threshold is 0-56. 

There are various possible reasons for this deterioration of dark adaptation with age: 
decreased transparency of the ocular media, decreased sensitivity of the retina, diminished 
size of the pupil, &c. We have found, however, that one of these, the 'progressive 
decrease in size of the dark-adapted pupil, is sufficient to account quantitatively for the 
deterioration with age which we have measured. Figures have been published, for the 
average size of the dark-adapted pupil at different ages. If we calculate from these 
figures the effect of decreasing pupil size in decreasing the alnount of light reaching the 
retina and hence the required increase in the threshold necessary to get the same visual 
effect, we find that the calculated threshold at d'liferent ages agrees very well with those 
found (fig. 1). 



Continuous line : observed variation. 

Points : ** expected ".variation, calculated from change in pupil size, 

5 ?®.' variation of daik adaptation with age due to 

, dimmution of pupil size with age. (From Phynol^ 1944, 103 , 60 

It seems possible, therefore, to determine the probable relative status of different groups 
in regard to vitamin A by measuring their dark adaptation, provided there is present in 
none of the groups a pathological condition other than dietary deficienev which might 
affect their adaptation and provided that the groups are of similar age or that allowance 
is made for the difference in age. There is, however, evidence that exceptions may exist 
to each of the three criteria enumerated above. It is possible also that large doses of 
vitamin A may prepuce a “super-normal” dark adaptation and ue may be dealing 
with pharmacological action rather than replacement therapy. In view of these findines 
therefore, evidence, of poor dark adaptation alone, such as we have suggested might be' 
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obtained for the comparison of tlic vitamin A status of dillcrenr groups, must be accepted 
as a less certain criterion than if it is combined with evidence of improvement following 
administration of die vitamin.. 

Comparison of Dark Adaptation in Various Groups 

Because of the elTect of age on dark adaptation, we have divided our subjects -into 
tliree age-groups; first, school children between 9 and 12 years; second, young adult.s 
between 15 and 22, and third, older subjects over 22 (Robertson and Yitdkin, !94-lb). 

School children. — Children from four schools were examined. The first was a senior 
school in a fairly well-to-do part of Cambridge (Yndkin, 194-lfi^, the second a junior 
school in one of the poorest areas of Cambridge, the third a Cambridge home for waifs 
and strays where the dietary practice was of a high standard, and the fourth a vill.age 
school a few miles from Cambridge. The values for dark adaptation for the three town 
schools showed no significant difference, whilst those in the village school, where the 
diet might have been expected to be better than at h;ast the second of the town schools, 
were significantly lower. _ 

Young adults. — These comprised .546 young Birmingham factory w'orkers (out of a ' 
total of 758), 100 Cambridge medical students, 95 students from one of the Cambridge 
Women's Colleges, 53 younger nurses from Addenbrooke’s Hospital (of a total of 126 
nurses) and 28 workers from a Sheffield steel factory (of a total of 60 workers). The results 
show that the dark adaptation of the nurses and of both groups of students whs equally 
good and was better titan that of the Birmingham and Sheffield factory workers. 

Older subjects . — The values for these older subjects have Itecn compared with the 
average values at different ages of the Birmingham factory workers, the largest group 
studied. The 32 older Sheffield factory workers gave values similar to the Birmingham 
w'ork'ers, 16 being better and 16 tvor.se than the Birmingham average. The 73 older nurses 
gave values slightly superior to those of the Birmingham workers, 43 being better and 30 
worse. The relative dark adaptatioir of these groups is the same both for stibjccts less 
than 22 years and those more than 22. 

' Effect of Vitamin A in Various Groups 

Vitamin A given to half of the children in each of the three fowji .schools effected no 
change in their dark adaptation, a ftict consistent with their app.-u'cntly ' good dark 
adaptation. It was unfortunately not possible to determine the cITcct of vitamin A in 
the children from the village school. 

Some of the Birmingham factory workers were also given vitamin A, together with 
vitamins B,, C and D, in pellets w'hich were to he taken daily for a year. The dark 
adaptation of 178 of the controls sliowcd no appreciable change (improvement of 0’002 
Jog units), whilst the 147 workers who claimed to have taken the pellets regularly .showed 
a significant improvement of an average of 0-073 log units. Of the controls, 58 improved, 

71 were unchanged (i.e. chaiigcd less than 0-2 log units), and 49 deteriorated; of the 
vitamin group, 73 improved, 46 were unchanged, and 28 deteriorated. Again, the 
difference between the two groups is statistically significant. 

SuMManv ' 

(1) If vitamin A affects anv part of the daik-adaptation curve, it always affects the 
final rod threshold; other parts of the etirve may or may not be affected. It follows 
that if only one point in the curve h to Ijc mca.surcd it sboiild be the final rod threshold. 

(2) In order to prove the existence of vitamin-A dcficicncv by measuring dark adapta- 
tion. it is necessary to apply the therapeutic test, that is, to see whether the dark 
adaptation is improved after administration of the vitamin. 

(3) Although the therapeutic test is c.sschtial in ordei to defect deficiency in an 
individual and desir.-ddc in groups, it i.s not always practicable to apply it to' group.s. 

In tliis case, presumptive evidence of deficiency may be obtained hv comparing the dark 
.-idaptation of different groups. 

(4) Since age affects dtirk adaptation, it is necessary either to allow for this m comparing 
groups of different ages or to compare groups of .similar 
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Dr. H. PoUak reported four cases aud presented observations suggesting that dietary 
factors other than vitamin A may influence dark adaptation. The instrument used was 
the Crookes’ adaptometer tl]; the technique of measurement has been described else- 
where [2]. Significant improvement in the rate and extent of dark adaptation was seen 
in peptic ulcer patients following injections of crude Ut'er extract and also with brewer’s 
■yeast With regard to injections of liver extract a no-n-specific, "protein" effect [3, 4, 5] 
may plav a part. A significant speed-up of dark adaptation was also seen following auto-' 
hsemotherapy (Case III) which treatment may be regarded as a mild form of "protein” 
therapy [61. Systemic effects produced in this way were in man demonstrated by Scar- 
borough [7] who found a striking increase in capillary resistance following reinjection 
into the tissues of small amounts of patients’ own blood. 



FIG. t. — Showias changes in dark adaptation. (A) following ueatment with brewer’s yeast ; (B) during and after 
treatment with vitamin A \ (C) changes in dark adaptation on repeated tests over a period of 214 days, recorded by 
plotting the time required in the dark to reach a threshold of 4' 0 log units. 


Case IV (fig. 1). — Man aged 40. Duodenal ulcer. Repeated tests during the first four 
months of observation showed, apart from temporary responses to large doses' of 
vitamin A by mouth, no tendency to improvement (empty symbols). After ifrolonged 
treatment with brewer’s yeast his dark adaptation was finally restored to normal. 


Prolonged treatment with yeast seems necessary to produce an effect, no improvement 
having been seen in 'any case under six weeks. Significant changes in dark adaptation 
were also recorded in a case of so-called Plummer-Vinson syndrome during treatment 
with riboflavin injections and after prolonged treatment with brewer’s yeast. 

The observations reported here and elsewhere [21 suggest that sources of vitamin-B 
complex such as certain crude liver extracts and brewer’s yeast may, in some cases, 
influence dark adaptation. Something else besides vitamin A contained in raw liver, 
which has since ancient times been recommended for the cure of nightblindness, may in 
part be responsible for this effect. 

It is pointed out that, a therapeutic response to vitamin A (and for that matter to any 
other dietary factor) does not necessarily indicate a lack of that particular factor in 
the diet; the fault may, more often perhaps, lie. even in apparently healthy subjects, in 
some metabolic inefliciencii, the relation of which to dietary factors may be presumed 
m be indirect and complex. It is of interest here to note that Sullivan and Evaxls [8] 
have recently found in the rat that the susceptibilitj- to vitamin-A deficiency depended 
on the nutritional level of vitamin-B complex and the quality of fat, and interrelation- 
ships with other dietary factors are beginning to be recognized. 

(Abstract). 
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aiajor R. E. ’Wright : Few ophthalmologists in this country have had an opportunity of 
seeing predominant A deficiency in a markedly affected population. Having lived 
in the “I such a population I would emphasize the importance of viewing the 

problem of detective metabolism from the clinical angle. viewing me 

3 lew brief examples. The first conceras defective 
In Southern India where predominant "A" deficiency is rife, where kera- 


night vision. 
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tomalacia constitutes a great cause of preventable blindness, and where large numbers 
of the population are on the verge of clinical manifestations of vitarain-A deficiency, 
defective night vision is not really a great problem. In some cases one may have obvious 
signs of "A" deficiency without night vision being inconvenienced. If we select the 
disturbances of dark adaptation and night vision as routes for the exploration of or 
demonstration of vitamin-A deficiency, then we. must recognize that the academic varia- 
tions in dark adaptation which have been shown to exist in this country by various 
observers are far removed from the field of “A" deficiency disease and do not afford a 
pointer of any great clinical significance. To me it is .almost inconceivable that any 
ordinary individual in Britain on fair average diet could sufler from manifest clinical 
cv'idence of “A” deficiency. A patient with such evidence would probably’ recover if 
given two meals a week equivalent to the main daily meal of a .British soldier. 

A second concerns skin rashes. Some years ago academic work in this country led 
us astray with regard to skin diseases in “A" deficiency. Any sort of skin rash in -an 
undernourished child was supposed lo be due to lack of Vitamin A. Those who worked 
in the midst of "A" defective populations only recognized one main skin rash as 
peculiar to the condition, namely piloscbaceous hyperkeratosis (variously termed phryno- 
derma, pityriasis rubra pilaris, lichen acuminatus). This characteristic affection of the 
skin was used as an index in “A” deficiency surveys in Ceylon and Southern India, yet 
it is doubtful if the average ophthalmologist in this country would recognize the lesser 
degrees of the eruption if he saw it. It is clear that wo must not divorce the clinical 
from the academic. The same holds good for riboflavin deficiency. I have yet to see 
a genuine aribofiavinosis cornea: in this- country, but since Sydcnstricker’s work, one 
would think from the observations of ophthalmologist-s- Uiat it was widespread; and 
accordingly riboflavin therapy has boomed on the strength of variations in the limbal 
vascular plexus, which arc for the most part within normal limits for climate and 
occupation. 

Dr. W. D. IVriglil said that in Nature R. A. Morton had made the definite statement 
that cone vision was improved with vitamin A. Ho himself expressed no view on this 
question, but if the fact was established, then it would tend to support the theory that 
cone vision was related to visual purple. He took it that Captain Yudkin's results were 
doubtful on this point — sometimes cone vision was affccled and sometimes not, 

Mr. D. V. Giri asked whether it was not possible that in these cases in which there 
was a deficiency of vitamin A there might be a lack of balance with some other vitamin 
in the body. Stress had been laid on vitamin C as a factor in the improvement of dark 
adaptation of people, but vitamin C had not been referred to by speakers on that 
occasion. As regards the diflerenco in the dark adaptation of village school children 
and school children in Cambridge, which had been pointed out by Captain Yudkin, he 
wondered whether the difference between the two groups in mental alertness had anything 
to do with the differences noted. One would nrfturally suppose that the village children 
were getting quite sufficient vitamin A. 

Mr, F. A. Juler, speaking with regard to the greater difficulty in dark adaptation with 
increasing years, suggested that this might be explained by fine changes in the outer la.vcrs 
of the retina. He had not seen any description of it in the textbooks, but he had 
frequently noticed a pigmentary change, simulating retinitis pigmentosa in the periphery 
of elderly fundi, although to ordinary tests there was no contraction of'the visual fields. 


Dr. Z. A. Lcilner said that Major Wright's constructive criticism based on his extensive 
experience in dealing with a population whose diet was one of the poorest in vitamin A 
in the world prompted him to mention the clinical evaluation of some results obtained 
recently at St. Marys Hospital, W.2. Together with Dr T Moore (MRC Lab. CaW- 
bridge) he had been investigating for the last sixteen months a large’ number of 
different conditions with regard to the vitamm-A content ih the blood They had been 
impressed by the widely conflicting reports published by different groiios of 'workers in 
continental Europe and America who used the method of dark adantalion as an indicator 
of the state of vitamin-A nutrition Their own method vvfs the chemka Pest hS of 
vitamin A and carotene in the blood and through the kindness Tomm C. ?• 

The only diseases where they could find definite low a'*””. r>tiergic aeniu 

doubted liver diseases were hyperkeratosis follicularis values apart fr°m u 
rubra pilaris (Devergie's disease). The interpreba“fon 

not easy, e.g. only one of six Dal-ier cases had had findings was, howC'C 

The dark adaptation was normal in two cases with "^rirk^-adaptation 

a mother had normal vitamin-A and carotene rubra pilaris and wn 

wore constantly low, and only after long-contoued A colllS 

the values be raised to, and above, normal level massive doses of vitamin A con 
With regard to Dr, Poliak’s interestine curves 
of dietary intake and the rate of intestiS ^.^erapy, beside the 

factors in the determination of vitamin-A level vitamin A, there were oth ■ 

A by the different organs (e.g. in requirements for yitarn'C 

by the synergistic action of *^vitamm E and^ *ke vilamin-A 

vitamin A from the liver under certain circumstanAo difficulty of mobilization . 

in the Kupffer cells, the normal Storage ®^«ss of vitamin A was stored 

cells of the liver. Vitamin A and caflteneX® e i" ‘J’e pa/eneWn » 

the small intestine by means of the pancres^Uc fission or hydroh’S'S.J 

transferred across the intestinal wall Wh the free vitamin A ''f|, 

lymphatics and blood-stream to the organs ®"d arrived through 

■ '^spociaiiy to the liver. The transpoc 
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tamin A might occasionally suffer some kind of blockage either at the stage of trans- 
rence from the liver to the blood, or from the blood-stream to the retina. In the first 
se both the blood vitamin-A level and dark adaptation might be affected, in the second 
ily the latter. 

Dr. H. S. Slannus said that it would be interesting if Captain Yudkin would add to 
s paper a note on the preparation of vitamin A used. 

Mr. Godding, in reply, said that it was of great practical interest, and of obvious 
iportance in the maintenance of health, to diagnose early -changes. The most important 
■ the known causes of failure of dark adaptation were, first, age; secondly, visual 
ifects; thirdly, ocular and general disease conditions; then neurological and psychological 
iuses, and the very Important metabolic and nutritional causes group. He wished to 
dd that although they had been discussing vitamin A he was sure that Captain Yudkin 
•ould agree with him that vitamin A was only one of the factors in this large and 
nportant group, and that very little was really known about it. He had recently been 
ssociated ivith one of the honorary staff of the St. John’s Skin Hospital in carrying out 
survey on a cross-section of the out-patient department, and they had not been able 
) find any significant difference in dark adaptation in a group of skin cases as compared 
rith a group of controls. .But in certain skin cases, among which was a case of pityriasis 
ubra pilaris, it was possible to demonstrate 'quite clearly a correlation between dark 
daptation and response to vitamin A. 

Captain Yudkin, also in reply, said that he could underline what Mr. Godding had said 
bout the importance of distinguishing early dietary deficiencies. He thought Major 
bright would agree that there was something between deficiency disease and optimal 
ealth. If they were fortunate enough in this country to have little deficiency disease, 
hey had nevertheless many' people who were not getting an optimum diet and so far 
s any of these measures would help in detecting subnutrition, they were all of value. In 
lambridge, for example, two groups of children were found in whom there was no 
vidence of vitamin A or C deficiency, but there was no doubt at all that the children in 
he poorer area were relatively worse nourished. The more tests they could devise to 
letermine in what ways these children were inferior, the sooner they would be able to 
rorrect this inferiority. The fact that somebody had been given vitamin A and had 
mproved did not necessarily mean that vitamin-A deficiency was implicated in the disease. 
This had happened in all vitamin work. As regards poor dark adaptation, there was evid- 
mce that other factors might be concerned. A number of people had been unable to show 
;hat vitamin C, which was also suggested, was concerned. But the results of treatment 
seemed to show that vitamin A was not the only vitamin implicated. 

Amongst the Cambridge children a number of tests were carried out, including tests 
3f intelligence and of educational attainment, and no correlation at all was found 
between the response to dark-adaptation tests and the results of these other tests. 

Mr. Juler had suggested that retinal changes might be one of the causes of the 
deterioration in dark adaptation with age. All he would suggest yvas that the one 
factor of diminution of pupil size seemed to account quantitatively for the change. 

The question of cone threshold and vitamin A was answered by saying that deficiency 
of the vitamin sometimes affected it and sometimes did not. Dr. Leitner had suggested 
that in some skin diseases there was a low vitamin A in the blood but no change in 
dark adaptation. That fitted in with observations recently' made on experimental 
subjects and might be explained by the enormous stores of vitamin A in the body. 'The 
vitamin content in the retina might be kept up from this source for a considerable time 
even though the blood level fell rapidly. 

In reply to Dr. Stannus, Captain Yudkin said that the preparation of vitamin given 
to the Birmingham workers and the Cambridge senior school was Multivite B D.H (5 000 
I.U. vit.A, 1 mg. vit.B,. 25 mg. vit.C, 500 I.U. vit.D) daily for one year For the others 
100,000 I.U. vit.A had been given daily for twenty-one days. 


The Herbert Iris Incarceration Method of Operation for Glaucoma 

Dr. alary Cripps gave a demonstration of the visual fields before and after operation 
She had used the Herbert ins, incarceration method in 306 cases, and the following were 
her conclusions as to the result. 


I.— Ol.-iucoma with Texsion' Ranging from Normal to 70 mm.Hg (Schiotz) 

In those cases of chronic glaucoma whether or not an acute or subacute attack has 
been superimposed on the chronic state, and where the tension vary'iqg from 25 mm Hg 
educed (by appropriate methods) down to about normal and^^herl 
the field of vision vanes from a sickle-shaped scotoma and peripheral depression (early 
stages) down to the more advanced stages of a restricted field and sloping ed^d defects 
wi h depression of central vision-provided that not more than half of the filation area 
within the 5 degrees circle has been invaded-then the vision improves kth the Herbert 
opsrsxion. 

II~Glaucoma with Tension Above 70 mm.Hg 
Those cases whether suddenly acute or orainarily chronic where the tension which 
has risen above <0 mm.Hg, which, can be reduced by intravenous glucose to normal 
limits but which rapidly rises again and where the vision is reduced normal 

(a) In those cases where more than half of the fixation area has been invaded and 

' Ihns^'^sses where vision is reduced to perception of light in the upper temnnr-il 
?e"nston^o normM ![mitr""‘'“" increased vision in this qLdrant witl?^red?c?i?n fn 
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However in these cases the operation must be modified, the edges of the incision 
are punched with a Lagrange punch before the ftbrotic strands of the permanently 
dilated iris can be incarcerated. 

Sclerosis of lens which may e.xist in these cases of nrolonged tension is inclined to 
increase but as soon as the sclerosis has progressed sufficiently the lens is easily removed 
because the gap in the iris already exists and the fibrosed iris tissue of the filtering 
scar lies deep to the cataract incision. The wound heals normally without subsequent 
increase of tension. 

Retinitis Circinata of Unknown Origin in a Child. — O. Gayek Moucan, M.Ch. 

Boy, aged 8. His mother said lie was coinpiaining of difficulty in reading. Vision 
was 6/18 in the right eye, 6/5 in the left. The fundiis showed very marked retinitis 
circinata, with a small reddish or onmge central spot which was just above the macula. 
The only relevant history was that he had had concussion a year previously, was bruised 
on the right side of his face, and the eye was closed. He was perfectly healthy except 
that he suffered from asthma. He had a very large head, which might denote a mild 
degree of hydrocephalus, hut it was a family trait to have large heads. His condition, 
presumably, was one of oedema jilus limmorrhagcs, and it might be considered a case of 
early Coats's disease; the points against this were that there were no engorged or large 
vessels, or angiomatous-looking enlargements, no deep swelling, and no detachment; It 
might be a hmmorrhagic condition as a result of the fall, but it was a little diHicult to 
see how it could cause such retinitis circinata. It might be one of tho.se types of adenw 
of the retina usually unilateral, occurring in ebiitiren or voting people for no apparent 
reason, and in which no actual cause or pathology was known. He was anxious to know 
whether anyone had seen anything like this before. 

The President said that he presumed it might be traumatic if, as a result of concussion, 
he had extensive choroidal htemorrhage with damage to the macula, the retinitis being 
developed subsequenly to that. 

? Left Conjunctival Epithelioma. ? Atypical Mooren’s Ulcer Superimposed on Old 
Mustard-Gas Damage. — Alan Holmes-Smitji, M.B. 

Male, aged 60. Trolley-bus driver. 

History. — 1918: Damage to left eye by mustard gas. Three months’ ho.spital tre.it- 
mem. Two to three months ago the left lids became swollen. This receded on trc.it- 
ment by hot bathing. In the three weeks before examination there was ptosis of the 
left lid. 

Right vision 6/24. Left vision: counts fingers. 

Right eye is normal on examination. The left shows an inactive pupil and .,no red 
reflex. Left tension is normal. There is a firm raiserl area of conjunctiva below ami 
medial to the limbus extending into the lower fornix; the edge is raised. The lower 
nasal quadrant of the cornea is involved in the lesion and an opaque area separates it 
from normal cornea. No enlarged glands are palpable in the neck. 

Postscript (8.2.45) Fatliological findings. — ^Mr. Holnrcs-Smitli said that tlicrc "'.is 
some difference of opinion as to the diagnosis, as to whether it was an atypical Mooien’s 
ulcer or a new growth. It was finally decided to enucleate the eye, and that was ddiic 
complete with as much conjunctiva a.s could be taken from the lower fornix. On section 
the tumour was thought to be an epithelioma with considerable inflammatory readtion, 
with the sclera undergoing invasion at the limbu.s. The radiotherapcutic department, 
at St. Thomas’s considered it wise that he should have a course of treatmem there: 
details are not known as no report has yet been sent. 
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Experimental Observations of the Use of Absorbable and Non- 
absorbable Plastics in Bone Surgery 

By Captain George Blum, R,A.M.C., B.R.S. Pool, War Office 
{Department of Physiology, Middlesex Hospital Medical School, London) 

Two main classes ot materials were employed in the course of this experimental 
investigation: (I) non-protein plastics of varying composition: (2) protein plastics. 

(1) Non-protein plastics . — The chief plastics of this class that have been studied are: 
Methvl methacrj’late (Perspex-); cellulose acetate; nylon: urea formaldehyde; phenol 
formaldehyde. "Experimentally, methyl methaaylate proved to have the most satis- 
fattory characteristics and, in the later work, it alone was studied in detail from the point 
of view of surgical applicabilit)-. 

(2) Protein plastics . — ^The chief protein plastics studied were made up from: Casein: 
fibrin; casein with plasm.a; red blood cells; whole blood. These plastics resemble one 
another in their physical and physiological properties, differing only in their quantitative 
characters. The protein plastic chiefly studied was casein plastic. , One fundamental 
and surgically important difference was established between the non-protein and the 
protein plastics. The non-protein plastics are not absorbable in animal tissues; the 
protein plastics, on the contran-, are absorbable, die rate of absorption depending on 
larious factors. The protein plastics used were formalized bv immersion in 4% formalin 
for periods of one to fomteen days or fully formalized. 

They can be machined to provide screws, plates, blocks (that might be used for grafts), 
tiifin nails and other objects. 

The strength of these protein plastics is not in the same class as the metals but is of 
the same order as that of bone. Strength increases with the degree of formalization 
but decreases if the material is stored under unsatisfactory- conditions. 

The protein plastics are in time completely absorbed in the tissues giving rise to little, 
il any, permanent fibrous tissue reaction. The speed of absorption depends on; (1) the 
degree of formalization, fnllv formalized material being the slowest; (2) the bulk of the 
implant; (3) the tissue in which it is placed. Mhen a protein plastic is implanted in 
tissue it first becomes rubbery and can be cut with a knife with difficulty. It then 
becomes progressively softer and cuts easily. The surface becomes granular and cheesv 
in appearance. It then becomes quite soft and breaks iqi into granular particles in a 
Feb. — OR-ni. 1 
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8cmi-)iquid matrix. Finally, the entire plastic becomes miicoidal, then more fluid and 
finally completely disappears as a rc.siilt of ab.sorption. A capsule of fibrous tissue is 
formed in the course of absorption and at an intermediate stage may be fairly thick. 
Usually, however, when the pltistic ha.s disappeared the fibrous reaction is found to be 
greatly diminished. Implanted in bone, protein plastic undergoes absorption similarly. 
It is replaced, as absorption proceeds, by newly formed bone. ' 

Protein plastic screws, of a size suitable for use on the tibia of a cat or a rabliit, were 
completed absorbed in four to six months. The speed of absorption was in inverse 
ratio to the degree of formalization. The much bulkier .screws that would have to be 
employed in. clinical trials might take a much longer time to disappear. No rarefaction 
takes place in the bone round the screws. 'J'he replacement of the screws by fresh bone 
takes place as fast as the .scrcu' di.sapjicars. 

The mechanism of softening and alworption of the screws has not yet been studied 
in detail. Softening and liquefaction arc partly due to the action of proteolytic enzymes 
which break down the casein or fibrin of the plastic into the usual soluble simpler 
derivatives like peptones or polypeptides. There may be. at an intermediate stage, a 
heavy cellular infiltration of the margins of the softened plastic. 


The most sensitive index of tissue response to foreign bodies is their effect on cxplant.s 
of living embryonic tissue in tissue culture. Miss Honor Fell, of the Strangeways 
Laboratory, has carried out such tests which .showed the harmlcssncss of these protein 
plastic materials. It .should be borne in mind, however, that results obtained in lower 
animals do not necessarily or wholly apply to man. No evidence of allergy has been 
obtained in animal c.xperimcnts. Protein plastics have been inserted on several 
occasions in the -same animal without harm. 


These plastics arc sati.sfactorily sterilized by autoclaving for twenty minutes at 120' C. 

It is concluded that: the protein plastics employed arc not harmful to the tissues: , 
they are comjilctcly absorbed in soft tissues and in bone; when inserted in bone they 
are completely replaced by new bone. 

Non-absorhablc (ilastics. — Plastics derived from non-protein sources arc not changed 
or absorbed in the soft tissues or in bone. Individual compounds vary in the degree 
of tissue response which they produce. Experiments by Miss Fell show that some of 
them kill explants of embryonic tissue in tissue culture. Methyl methacrylate, however, • 
produces no deleterious effects. In general, the gross responses of animal tissue to the 
presence of these non-absorbablc pla.stics agree with the findings of Mi.ss Fell. Fre- 
quently, however, even the jflastics which are most lethal to tissue cultures produce 
little gro.ss tissue reaction. Because of its biological and physical propertic.s, methyl 
methacrylate was chosen for more prolonged and detailed c.xperimcntal study. 

Methyl methacrylate plastic is perhaps .stronger than casein plastic, but it i-s not in 
any way comparable in strength with steel. A long series of experiments "’as carried 
out using methyl methaerjdate jdates, tubes and screws in the treatment of fractures 
in experimental animals. The results suggested that this plastic used in this manner 
has no outstanding advantages over the metals and has the disadvantage of being a 
mtich weaker material. 


Mcthvl methacrylate is ^videly used clinically at present for different purposes, c.g. in 
the manufacture of dental base plate.s, artificial rceih and dental fillings; for Gunning 
splints used in the treatment of fracture.s of the mandible in edentulous patients; and 
for the filling of gaps in the cranium. Tlic technique employed at present takes two 
to two and a half hours in the hands of an experienced dental technician and involves 
a second surgical operation. 

Methods have been adopted which enable methyl methacrylate to be used for these 
and other purposes in a much .shorter time (about fifteen minutes). If such procedures 
were employed, for example, in the filling of skull gaps they would enable the opei-ative 
treatment to be completed in one .sitting. The principles employed arc as follows: 

' First method . — Unplnsticizcd methyl methacrylate .sheet is tlicnnopla.stic, i.c. mcthvl 
meth-icrvlatc .sheet to which no plasticizer ha.s been added, will, on heating to 130° C., 
become soft pliable and easily mouldable to any desired .shape. On rapid cooling, this 
I nne is retained. Sterilization in the autoclave or by boiling docs not c-ause loss of 
' 7 ,, case of plasticized mcthvl mcihacrylatc on the other hand, this heat 

rnuses deformation. We have been able to obtain moulded methyl inetha- 
prosthescs by a method based on the jirincijilc outlined above; the wliole jiroce- 
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dure taking about fifteen minutes. This method may he of interest to those who use 
methyl methacrylate in dental, facio-raaxillary and cranial surgery. 

Second method . — ^This method makes use of the fact that methyl methaciylate dough 
containing a special catalyst will undergo hardening and polymerization tvhen exposed 
to ultratiolet rays for fifteen to twenty minute's at a temperature not exceeding that of 
the body. 

Experiments on animals have shown that methyl methacrylate dough inserted into a 
skull gap and irradiated as descriljed produced no dural reaction or changes in the 
underlying brain tissue. Some ossification also took place across the floor of the gap 
between the plastic and the dura. Methyl methaciylate dough treated as described 
,'has also been tried out for experimental spinal fixation. No harmful effects were observed. 

(A full report will be published in the Lancet.) 

[The cost of the research was defrayed by a grant from the Medical Research Council.] 


Cancellous Chip Grafts for the Restoration of Bone Defects 
By A. Rainsford Mowlem, F.R.C.S. 

Success in transplanting any avascular tissue is dependent upon many factors, of 
which at least two are essential. The first is that the new bed shall be capable of 
providing an adequate blood supply and the second is that the transplant shall be of 
such a nature that, if it be kept in accurate contact with the recipient area, vascular 
continuity can be established early enough to ensure cellular survival. Failure to produce 
and maintain these conditions 'jvill result in disaster. 

More than a hundred years ago Charles Bell wrote: “Scrape a bone and its vessels bleed; 
cut a bone and its granulations sprout up; break a bone and it will heal; cut a piece 
away and more bone will readily be produced; burn it and it dies.” On the whole this 
statement is descriptive of modern experience, so that we agree bone is an active and 
vascular tissue, and it is difficult to see why the transplantation of bone can be indepen- 
dent of those factors which determine success in the grafting of other tissues. Some of 
our modern methods of grafting, and the tissue used therein, owe more to carpentry 
than to the consideration of biological requirements. This state of affairs has arisen 
because the material chosen as the graft has been selected for its stability and not its 
viability. Rigidit)' is conferred, if li%'ing tissues are to be used, only by a structure 
with a high inorganic content — viability demands a degree of cellularity which is not 
found in dense bone. 

If these two characteristics are not co-existent, the problem of which to choose to 
the exclusion of the other becomes of real importance. Hitherto we have sought 
stability and have obtained it, but I think that we have done so at the expense of some 
uncertainty of results, of considerable slowness of regeneration and of a fairly high 
potential of infection. \Ve have become accustomed to the time factor, and have worked 
out theories which explain it, but which in my opinion do not cover the potentialities 
of the process of grafting. 

. I suggest that if oin desire is to transplant bone which will survive from the time of 
Its insertion, which will not be a bridge across or in which “creeping substitution” may 
occur, but which, will be an active living tissue rapidly acquiring continuity with the 
bone ends, then we should lay much more stress on viability than on stability. 

A fairly considerable experience with cancellous bone for reconstructive work has 
shown that this type of bone possesses characteristics which differ from those ascribed 
to cortical transplants. 

Firstly, it very rapidly undergoes the changes necessary to suit it to its new location 

^for example, a new conex is clearly marked on X-ray investigation in eight or twelve 
we^s. Secondly, it can withstand infection to an unusual degree. This capacitv increases 
with every day which elapses between tran.'plantation and the occurrence of the infec- 
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tion. Thirdly, neither of these characteristics nor the permanence of its survival depends 
upon its acquiring continuity tvith other bone, but they arc contingent upon an adequate 
vascular supply. ' ■ ' 

These findings, together with histological considerations, led to the belief that this 
type of bone survives transplantation and retains its cellular activity. This is almost 
certainly due to the fact that it is an open network of bony tissue containing many bone 
cells, most of which are so near to the surface that they can easily be reached by their 
new blood supply. Its structure, therefore, contrasts very sharply with that of cortical 
bone, which is a mass of densely calcified tissue containing tortuous Haversian systems 
with a few bone cells at their inaccessible distal ends. 

Over three years ago it was felt that in order to take full advantage of the characteristics ' 
of cancellous bones, it would be justifiable to increase the surface area by fragmentation 
so that an even greater number of cells could acquire a new blood supply and thus 
survive their transplantation. 

Chips have been used in over 80 cases for the restoration of losses of contour and of 
continuity. All the gnifts have been derived from the iliac crest, and they have all 
consisted only of cancellous tissue, which has been cut into fragment.s about 1 cm. by 
0-5 cm. by 0-2 cm. 

For restoring contour of the faci.al or cranial bones, the chips arc simply built up 
into the desired shape and kept in position by light bandage pressure maintained for 
five to seven days. Within that period adhesion to underlying exposed bone occurs, 
and clinical rigidity is obtained. The defect is therefore easily and permanently restored 
and by the employment of an entirely appropriate tissue (fig. 1). 



jPre-opfffative. Post-operative. 

FIG. 1. — ^Restoration of frontal and nasal bone loss in the prcsutcc of a fistula in the left frontal sinus. The 
interval between the pre- and post-operative photographs is two months. 


In 35 consecutive cases of mandibular lo.sses witJi an average defect of ttvo inches, 
clinical rigidity and tlie discontinuance of all splintage have been obtained in twenty-six 
days. Though it may be argued that the mandible is not a weight-bearing bone, it 
should be pointed out that the average pressure on the biting surface of the teeth may 
be anything from 100 to 200 lb. per square inch. 


For restoring continuity, we must rely on alternative means of obtaining stability. In 
iliis series skeletal pin fixation or plaster casts have so far been sufficient, but in -some 
sinntions it seems probable that internal splintage will be desirable. This may well be 
iwovidcd bv either cortical bone or by plating. The former is possibly preferable because 
If the advantage of using a material which can be subsequently incorporated in the 
TfiniTO-h there are two potential disadvantages. Firstly, the bulk ol the giaft ivill 
repair, S. come of the underlving chips of their blood supply, und secondly, the 
^^•desnread ^separation of periosteum 'from the shaft, so often associated with the process 
;finsertion, mS the vascular input to the bone ends. ^ 
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Once stability is obtained, all eburnated bone is widely removed, and as much scar 
as possible excised from between the bone ends. The requisite bulk of shaft is then 
built up bv cancellous chips, which will need no fixation other than suture of the soft 
tissues over them.' Union between the chips themselves and the exposed bone ends 
occurs rapidly, and it is of interest to note that clinical rigidity precedes complete 
radiographic fusion. ' ■ 

Fi". 2 illustrates the radiographic appearances at ten weeks, when the first below-knee 
walkmg plaster, which had been applied five weeks earlier, was changed. At fifteen weeks 
this plaster was replaced by a light guard plaster, allowing a full range of movement at 
the knee and ankle, and controlling onlv’ any possible tendency to angulation. This 
was removed at twenty weeks, and thereafter no funher treatment was given. 



(o) m (c) 

FIG. 2. — A reconsuuction of a tibial shaft by bone chips. Pre-operative condition shown (n). Condition at 
ten weeks shown (d). It will he seen that fusion between the chips is not yet complete though the bone is clinically 
rigid. Condition at fifteen weeks shown (c). The condition of the cortex in the depths of the wound is much more 
clearly defined than in the subcutaneous region. This is due to a relative inadequacy of blood supply in the latter 
region. 

My personal experience of grafts to limbs has been limited to those unfortunate cases 
of compound fractures of the tibia which ate referred for treatment with skin and bone 
loss of many months’ duration and in which the vascularity of the whole limb is grossly 
insufficient. In spite of this initial difficulty, one case with a one inch tibial defect 
was walking without splintage in ten weeks, while others with defects of between three 
inches and four inches were weight-bearing in a below-knee plaster in five iveeks, and 
discontinued all splintage in twenty weeks. Some of my orthopxdic colleagues can show 
even more spectacular results in the commoner type of linear non-union, which in some 
instances have been capable of normal unsupported weight-bearing in six iveeks. 

There is another aspect of the behaviour of these grafts which is worth noting, though 
this characteristic is shared to some extent by all cancellous grafts, whether they be 
fragmented or not. Resistance to infection is very much greater than that possessed 
by cortical bone. In at least eleven instances grafts have been inserted in areas known 
to he infected. Six mandibular defects with sinuses into the mouth were treated. In 
another there was an area of residual osteomyelitis at one end of an extensive defect in 
the jaw; at the same time there was a fistula into the mouth. The area of infected bone 
was excised, the fistula sutured and the defect grafted by chips. It is true that a 
penicillin tube was inserted, and a thousand units a day were given for a week. At all 
events, the graft was satisfactorv-. At least two infected defects in cranial bones have 
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been widely excised and grafted, and in these also the result has been good. Two cases 
of tibial defert infected with Staphylococcus atircus and with Ps. pyocvatica respectively 
have also been treated, and though’ it may be argued that the good results obtained in 
all the infected cases have been due to peniciliin, this cannot be true of the latter case, 
because the organism concerned is resistant. 

The implications of this characteristic appear to me to be verv important. No one 
would sugge,st that it is desirable to insert a bone graft in the presence of sepsis, though 
we have deliberately done this in an endeavour to evaluate the tolerance of the tissue. 
Much more work remains to be done, but it does seem probable that the presence of 
low-grade localized infection need not be a barrier to bone grafting. If such grafting 
can be carried out before long-continued disuse has resulted in irremediable atrophy 
of the locomotor and vascular systems, then not only is much time saved, but die 
resultant limb will approximate much more closely to normal. The application of this 
principle to battle casualties may go far in reducing the incidence of chronic sinuses and 
ununited bones. 

If, therefore, we arc to adopt a biological standard as the basis for our technique 
in bone grafting, it is clear that we shall have to choose a less rigid and more cellular 
type of bone than that usually employed. We shall do well to increase the surface 
area by fragmenting the graft, and therefore we shall need to rely on something other . 
than the graft itself for the provision of immediate stability of the bone ends. 

Modern methods should not find diis an insuperable difficulty. \\^e must learn to 
create and conserve blood supply under rdl circumstances, and this may mean giving 
up wide subperiosteal exposures and beautifully carpentered joints. In return for these 
losses, we may find a considerably simplified technique which can be applied earlier, 
with more certainty and tvith mucfi more rapid results than has hitherto been associated 
with bone grafting. 
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Principles of Treatment of Carcinoma Cervix Uteri by 

Radiotherapy 

By Bernard Sandler, M.D., D.M.R. ' 

Royal Cancer Hospital {Free), London 

For the purpose _ of this lecture radiotherapy ivUl be taken to include X and y 
radiations only. This type of treatment has hitherto rested very largely on an empirical 
basis. . 

The radiotherapist tries to deliver a dose, of radiation which shall be lethal to the 
cancer cells both in the primary tumour and in the potential sites of invasion. The 
problem can now be separated into two parts. 

(1) How does the radiation act, and what is a lethal dose? 

(2) Where and how shall such dose be delivered? i.e. what is the site, extent and 
position in relation to the pelvis both of the primary tumour and the possible secbndarv’ 
paths of invasion, for the whole of this volume must be included in the tissues to be 
treated. 

These two questions summarize crudely the nature of the biological and physical 
problems to be solved before success with treatment can be achieved; 

A. -Biological problems . — ^These involve the choice of wavelength, dosage rate spacing 
of treatments, total dosage, &c. In turn they depend on an undersmndine of the 
behaviour of both normal and malignant cells exposed to radiation. 

Radiation can induce either a temporary or a permanent effect, or both, on cells normal 
and m^gnant. One temporar)- effect is the suppression of cell division, the duration 
of which depends on the dose given. - 

There is on the other hand e.\perimental evidence (Sax, 1941; Muller 19411 that 
with a relatively small dose (5 r to 600 ,r) the death of the cell is brought about bvThe 
damage sustained during the resting stage in the nucleus, particularly to the chromo- 
somes. This damage is due to direct ionization, and it is observed in the next mitosis 
when there are broken chromosomes and chromosome fragments present in the dividing 
^ (figs. 1 and 2). The daughter cells being deficient in their nSclear content will ^e® 
^e damage to the nucleus of the cell, resulting in its death, is a direct radiation effect’ 
If several adjacent ceUs die simultaneously, after a dose of, say, 1,500-2 000 r there will 
be a change in the histological, orpnization of the tumour tissue; any local failure in 
blood supply will also cause a breakdown of a still larger cell population 

With the break-up of the tumour parenchyma by cefl degeneration, the response of the 
tumour-bed, i.e. an mdtrect effect of the radiation, comes into .nlav Infiltrating^ 
subsequent differenuation of cells of the reticulo-endothelial ^ sy s'tem (plasZcytes 
^rocesT^"’ granulocj'tic series) form part of th“ repS 

•nie problem is how to control both the intracellular radiation effects and the inter 
cellular response. If cells are kiUed rdpidly and in too great a number ^ 1^40 
tumour-bed is damaged, the repair process will be unable to function pr’onerlv and 
fibrosis may occur prematurely. .Cytological analysis of the radiation effecu^k of 
utmost importance especially at the stage ‘when the intra- and inter-ceUular nrnrV^ 

are in progress if we are to assess the degree of the biological response of tL^tn^ 
and control the treatment. ° ® «ponse or the tumour 
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been widely excised and grafted, and in these also the result has been good. Two cases 
of tibial defect infected with Staphylococcus aureus and with Ps. pyocyailea respectively 
have also been treated, and though it may be argued that the good xesiilts obtained in 
all the infected ctiscs have been due to penicillin, this cannot be true of the latter case, 
because the organism concerned is resistant. 

The implications of this characteristic appear to me to be very important. No one 
wotild suggest that it is desirable to insert a bone graft in the presence of sepsis, though 
we have' deliberately done this in an endeavour to evaluate the tolerance of the tissue. 
Much more work remains to be done, hut it docs seem probable that the presence of 
low-grade localized infection need not be a barrier to bone grafting. If such grafting 
can be carried out before long-continued disuse has resulted in irremediable atrophy 
of the locomotor and vascular systems, then not onlv is nnich time saved, but the 
resultant limb will approximate much more closely to normal. The application of this 
principle to battle casualties may go far in reducing the incidence of chronic sinuses and 
ununited bones. 

If, therefore, we are to adopt a biological standard as the basis for our technique 
in bone grafting, it is clear that we shall have to choo.se a less rigid and more cellular 
type of bone than that usually employed. \Vc shall do well to increase the surface 
area by fragmenting the graft, and therefore we shall need to rely on something other 
than the graft itself for the provision of immediate stability of the bone ends. 

Modern methods should not find this an insuperable difficulty. We must learn to 
create and conserve blood supply under .'•.II circumstances, and this may mean giving 
up wide subperiosteal exposures <md beautifully carpentered joints. In return for these 
losses, wc may find a considerably simplified technique which can be applied e.irliei, 
with more certainty and with much more rapid results than has hitherto been associated 
with bone grafting. 



0 


Section of Obslclrics and Gynmcology 


177 



^ours after newt in metaphase, fixed eight 

to 15 r. Some of the chromosomes show 
“ oj the radiation. x 2,300. 



FIG. 3.— A dividing cell fromsqu^ous-wUed^cin 
oma of the cervix, fixed twentj'-four 
«posurc to 100 r. Two smaU ettromosome^ra^enu 
left behind the other chromosomes whi«Jj form the 



fix^^';„^*7~Pividine cells of the nevrt in anaphase. 


chron,^®^^ hours after an exposure to 15 r. The 
a move towards the. opposite poles except 

refill. which was broken off a chromosome as a 
”“t of the radiation. x 2,300. 

(Figs. 1 to 4 prepared by P. C. KoUcr, Ph.D.,D.Sc.) 


pjG, 4 , A dividing cell from squamous-celled carcin- 

oma of the cervix, fixed seven days after a twenty-tv,’o 
hours’ exposure to 50 mg. of raditim. The chromosomes 
arc broken into vcr>’ many fragments. x 3,200. 



FIG. 5a 

of boxes. 


^Lateral deviation of utenjs and 
uosage unequal to the two sides of ih 


overlap 
e pelvis. 


FIG, 56. — Lateial deviation from mid-line, with' 
acute anteversion and lateral inclination of uterus 
Unequal dosage to pelvic ts-tdl. Anicro-posteHor view* 
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We may here instance a series of cases in which we delivered to a squamous carcinoma 
of the cervix exactly 100 r by X-ray and twenty-four hours later took pieces of tissues 
for biopsy. Although the tumours were histologically similar, great variation was 
observed in the response: in one case only 5% and in another 45% of the dividing 
cells show’cd radiation-induccd chromosome abnormalities. Since the ultimate death 
of the tumour depends upon the production of these abnormalities and the frequency 
of cells affected, clearly a different type of treatment' will be required for two- such 
tumours showing so wide a variation in cytological response. It w'ould seem illogical 
to give the same dose to each of them — yet that is what happens so frequently with 
the standard techniques in use to-day. 

It may be possible to use radiation more economically by taking into account the 
biological response of individual tumours which may permit us to use lower total 
dosages than we have hitherto applied. It is clear that standard fractionation (e.g. 
Stockholm) is not adapted to individual requirements in this respect. Such procedures 
would overcome the serious obstacle of the inability of the normal pelvic organs to 
withstand the very high dosages considered necessary in present techniques, failure to 
achieve which has been responsible for a high proportion of recurrences. 

To the question "What is a letlial dose?” there can be therefore no fixed and simple 
answ'er applicable to all tumours of a given organ or tissue as assumed by some workas. 
We have some evidence that satisfactory tumour regression can be obtained by taking 
into account the biological response and .adapting the treatment to the individual 
requirements of the tumour, Glucksmann and Spear (1939) and Gliicksmann (1941) have 
already shown that tumours apparently similar histologically may respond differently to 
the same type of radiothcrapeutic procedure. 

Control of the intracellular and of the intercellular effects of radiation during treat- 
ment is desirable, and tlie cytological findings suggest that much of the radiation g'wen . 
at present may either be wasted because it is delivered witltout regard to the biological 
behaviour of me tumour cells, or mtiy be actually harmful as it may damage the repair 
process. It is possible that cytological research can provide a more scientific 'basis for a 
treatment plan for carcinoma of the cervix to replace the empiricism upon whicii 
dosage has been administered so far. Tradition (and perhaps inertial) has maintained 
the practice still w'idcly observed, first established by Forssell in 1910 and elaborated by 
Heyman, of tlte intervals of seven and then fourteen days between successive radium 
treatments. Except that shorter intervals produced severe reactions with tliese wdghts 
of radium, apparendy no other scientific reason has been given for just these particular 
spacings. Whilst there has been abundant experiment with die time ' factor ranging 
from an overall time of three hours in America to 'as much as six months by Mallet 
(1936) in Paris, and all have been successful on occasion, these methods have not been 
based on scientific observation of the reaction of the cells of each tumour to radiation. 
Indeed, administrative reasons such as the availability of the theatre, or lack of radium 
or apparatus may have been a more important factor in the choice of a particular 
spacing 1 

Cytological research is especially needed for carcinoma of the cervix (i) to discover 
the effectiveness in timing and spacing of the single and cumulative radium insertions, 
(ii) to correlate the physical dose (ascertained from isodose curves, &c.) with the bio- 
logical effect based on the cell response. Such data will decide in each individual case 
such questions as: (a) Is a twenty-four-hour radium insertion necessary? (b) Is a seven- 
or fourteen-day interval necessary — if not, what is the best? and ' (c) How shall the 
weight of radium be varied? Information so gained may enable us to determine what 
is the best combination of X- and 7-rays from a biological point of view. It may well 
be tiiat we shall have to use radium either more or less frequently and at variable 
intervals, for there is no doubt that by the present generalized methods we arc applying 
standard doses to tumours differing greatly in their biological behaviour and these 
doses, whilst producing a direct caustic action in one place, are completely ineffective 


in another. 

Fig 3 shows a cell in which two small fragments are broken off the chromosomes 
induced by 100 r. Fig. 4 shows another cell with a very great number of fragments, 
nrnduced by a twenty-two-hour exposure to 50 mg. radium. In the firSit case, the death 
the tumour cells occurs in tire next generation due to a failure in the nuclear control 
f normal metabolic activity caused by chromosome deficiency. In the second case there 
nhvsical disintegration of the parent cell due to the very high dose of radiation 
IS a_ phy unnecessary, uneconomic.il and biologically even hannful process because 
receiveo, . induce similar damage to normal cells. . 

th^same appear to be a very strong case, therefore, for a reorientation of our 
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FIG. 3. — A dividing ccUfroiasquamous-ceUcd carcin- 
oma of the cervis, twenty-four hours after an 

exposure to 100 r. Two small chromosome-fragments 
arc left behind the other chromosomes w'hich form the 
nuclei of the two daughter cells. X 3,200. 



FIG. 2. — ^Dividing cells of the newt in anaphase, FIG. 4. — dividing cell from sqtiamous-celledcarcin- 

fixed eight hours after ^ «posurc to 15 r. The oma of the cervix, fixed seven da>’s after a twenty-tv.*o 

chromosomes move towards me- opposite poles except hours’ exposure to 50 mg. of radium. The chromosomes 

a fragment, which was broken off a chromosome as a arc broken into very many fragments. x 3,200. 

result of the radiation. x 2,300, 

(Figs. 1 to 4 prepared by P. C, KoUer, Ph.D.,D.Sc.) 


PIG 1. — Dividing cell of the newt in metaphase, fixed eight 
hours ^ter an exposure to 15 r. Some of the chromosomes show 
breaks induced by the radiation. x 2,300. 



FIG. 5s. — Lateral deviation of uterus and overlap 
of boxes. Dosage unequal to the t\^'o sides of the pelvis. 


FIG. oh . — Lateial deviation from mid-line, with ' 
acute anteversion and lateral inclination of uterus. 
Unequal dosage to pelvic wall. Aniero-posterior view. 
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We may here instance a series of cases in which we delivered to a squamous carcinoma 
of the cervix exactly 100 r by X-ray and twenty-four hours later took pieces of tissues 
for biopsy. Although the tumours were histologically similar, great variation was 
observed in the response: in one case only 5% and in anotlier 45% of the dividing 
cells showed radiation-induccd chromosome abnormalities. Since the ultimate death 
of tire tumour depends upon the production of these abnormalities and the frequency 
of cells affected, clearly a different type of treatment- will be required for two- such 
tumours showing so wide a variation in cytological response. It would seem illogical 
to give the same dose to each of them — yet that is ivhat happens so frequently ivith 
the standard techniques in use to-day. 

It may be possible to use radiation more economically by taking into account the 
biological response of individual tumours whiclr may permit us to use lower total 
dosages than we have hitherto applied. It is clear that standard fractionation (c.g. 
Stockholm) is not adapted to individual requirements in this respect. Sudi procedures 
would overcome the serious obstacle of the inability of the normal pelvic organs to 
withstand the very high dosages considered necessary in present techniques, failure to 
achieve which has been responsible for a high proportion of recurrences. 

To the question “What is a Ictlial dose?” there can be therefore no fixed and simple 
answer applicable to all tumours of a given organ or tissue as assumed by some workers. 
We liave some evidence that satisfactory tumour regression can be obtained by taking 
into account the biological response and adapting tlie treatment to the individual 
requirements of the tumour. Gliicksniann and Spear (1939) and Gliicksmann (1941) have 
alretidy shown that tumours apparently similar histologically may respond dilfercntly to 
the same type of radiotiierapeutic procedure. 

Control of the intracellular and of the intercellular effects of radiation during treat- 
ment is desirable, and tire cytological findings suggest that much of the radiation given 
at present may eidier be wasted because it is delivered witlrout regard to the biological 
behaviour of the tumour cells, or may be actually harmful as it may damage tire repair 
process. It is possible tliat cytological rcse-irch can provide a more scientific 'basis for a 
treatment plan for carcinoma of die cervix to replace the empiricism upon whicli 
dosage has been administered so far. Tradition (and perhaps inerua!) has maintained 
the practice sdll widely observed, first established by Fbrsscll in 1910 and elaborated by 
Heyman, of die intervals of seven and dien fourteen days between successive radium • 
treatments. Except that shorter intervals produced severe reactions widi diese weights 
of radium, apparently no other scientific reason has been given for just these pardcular 
spacings. Whilst there has been abundant experiment ' with the time factor ranging 
from an overall time of three hours in America to 'as much as six raondis by Mallet 
(1936) in Paris, and all have been successful on occasion, these methods have not been 
based on scientific observation of the rcacdon of the cells of -each tumour to radiadon. 
Indeed, administrative reasons such as the availability of the theatre, or lack of radium 
or apparatus may have been a more important factor in the choice of a particular 
spacing ! 

Cytological research is especially needed for carcinoma of the cervix (i) to discover 
the efieedveness in timing and spacing of the single and cumulative radium insertions, 
(ii) to correlate the physical dose (ascertained from isodose curves, &c.) with the bio- 
logical effect based on the cell response. Such data will decide in each individual case 
such questions as: (a) Is a twenty-four-hour radium insertion necessar)'? ( 6 ) Is a seven- 
or fourteen-day interval necessary — if not, what is the best? and ’(c) How shall the 
weight of radium be varied? Information so gained may enable us to determine what 
is the best combination of X- and 7 -rays from a biological point of view. It may well 
be that we shall have to use radium either more or less frequently and at variable 
intervals, for there is no doubt that by the present generalized methods we are applying 
standard doses to tumours differing greatly in their biological behaviour ana these 
doses, whilst producing a direct caustic action in one place, are completely ineffective 


in another. 

Fig. 3 shows a cell in which two small fragments are broken off the chromosomes 
induced by 100 r. Fig. 4 shows another cell with a very great number of fragments, 
nroduced by a twenty-two-hour exposure to 50 mg. radium. In the fifst case, tlic death 
nf the tumour cells occurs in the next generation due to a failure in the nuclear control 
f normal metabolic activity caused by chromosome deficiency. In tiie second case there 
° o nVivsical disintegration of the parent cell due to the very high dose of radiation 
Pa jjjj unnecessary, uneconomical and biologically even harmful process because 
dose can induce similar damage to normal cells. ' . . 

^^The^ would appear to be a very strong case, therefore, for a reorientation of our 
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demonstrate the summation of dosage. By placing them in the correct positions we may 
see the effect of high and low spots of intensity from radium sources which are apparently 
in similar positions. Clearly then the distribution of dosage for each source of radiation 
must be determined if an effective treatment is to be planned. By the invention of the 
dose-finder, Mayneord (1939, 1941) has been able to produce the most complete models 
and charts hitherto published of volume distribution for a given technique. In practice, 
some considerable deviations occur from the theoretical physical dispositions which form 
the basis of these calculations. These variations occur in both the uterus and the vagina. 

In the uterus, variations in length, the presence of fibroids, distortion by the carcinoma 
itself, lateral deviation, acute anteversion or retroversion will affect the dose delivered. 
In the vagina, the variations depend, inter alia, on the size, shape and distensibility of 
the vaginal vault and are not related in this respect to the stage of disease (Sandler, 
1942n). These physical dimensions, therefore, have a primary determining influence 
on the positions of the applicators, and consequently on the lethal isodose surface pro- 
duced (see Brit. ]. Radiol., November 1943, i6, 331, Table I, and Sandler, 1941). This 
influence may be much greater in some cases than that of the type of technique used in 
the particular size of vagina under consideration. 

Alterations in the relative positions of the organs in the pelvis during and after treat- 
ment are frequent. Some of the more important of these factors which cause an 
alteration in the relative position of the organs may be: 

(а) The presence or absence of packing, the degree of distension of the bladder and 
rectum and the posture of the patient. 

(б) Regression of a large tumour' or stenosis of a large cavity in the interval between 
X- and 7 -ray therapy wUl distort the organs and render them unreliable for measure- 
ments of the position of the radium. 

(c) Mechanical faults occur due to slipping of applicators. For instance the radio- 
graph may show that the uterine tube does sometimes slip out of the, os. More often 
a bulky cervix consisting mostly of tumour may disappear completely later. In either 
case the highest point of the vagina as ascertained subsequent to the radium treatment 
will be considerably higher than the position actually occupied by the lower end of 
the uterine tube during treatment. Unless this position is accurately determined when 
the radium is in situ it will not be possible to relate the X-ray distribution to it exactly 
at a later date. The radium then, rather than the organs which contain it, determines the 
positioning of the supplementary X-ray therapy and this knowledge must be available 
when the X-ray therapy is given. 

By a special apparatus (Sandler, 1943) the position of the radium in situ in the 
■ bony pelvis may be recorded. In a series of 30 cases the cervix was found to be pushed 
in a cephalic direction by the packing to an average of 4 cm. above the level of the 
svmphysis — the usual level given in textbooks. 

This raises fresh problems for the X-ray therapist who has to correlate his radiation 
with that delivered by the radium. Figs. 5a and 5b show’ the bad effect of these individual 
factors on the same technique as .used in two different hospitals. These bad effects ' 
may be summarized as: 

(fl) Vault stenosis forces the applicators down the vagina. 

(b) The long axis of an object placed in the vagina tends to rotate so that it occupies 

the longitudinal axis of the vagina. This is often accompanied by slipping and over- 
lapping of the applicators, < 

(c) Bulky tumours of the cervix, or vault contraction may prevent the correct position- 
ing of the applicators, or cause slipping after the insertion has been completed. 

It has been shown previously that each size of vagina must have its own variation of 
technique (Sandler, 1941) if full use is to be made of the available tolerances which 
differ with each size of vagina. The actual dispositions of the radium shown in these 
patients are, as might be expected, different from those anticipated in a theoretical 
technique. Thus if the doses received at selected points in the pelvis are based as a 
routine on what may be expected from these theoretical distributions, gross inaccuracies 
'may occur. An error of 1,000 roentgens as between the right and left sides is not 
uncommon and a variation of up to 2,000 roentgens in dose delivered bv the same 
technique may occur in different sizes of the vagina (Sandler, 1942a). 

In order to illustrate the effects of slight variations in the disnosition some hypo- 
thetical cases have been studied with the dose-finder. The simplest is a single vaginal 
' box of 50 mg. radium content, filter 1-2 pt. In the absence of an agreed figure 5,000 r 
is taken arbitrarily, for illustrative purposes, as the minimum lethal dose, although this 
is probably much too small (see Brit. J. Radiol, figs. 2a and 2b. 1943, i6, 332). 

Provided the uterus is not' retroverted, it is better (Sandler, 1938a) to reduce the 
radium at the cervix and increase it at the fundus, so long as a definite parametrial 
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ideas on dose fractionation and total dose. This can only be obtained from cvtological 
rcsearcli. ' ' . 

B. Physical problems .- — It is now necessary to define the site, extent and position in 
relation to the pelvis of bodi the primary tumour and the possible paths of invasion. 
This presents a difficult problem m localization since only a portion of the tumour 
is usually accessible to vaginal measurements. Definition of the extent of the primary 
and selection of the total volume of possible secondary invasion are problems which 
overlap and are not often capable of a precise answer. , 

As u’ill be shotvn later the practice of assuming that the radium will deal adequately 
with tire primary and X-rays with the secondary tumour is by no means true. Wiilst 
these two forms of radiation arc complementary in that one should make up for the 
deficiencies of the other, it is rare to find that their respective spheres of effective action 
coincide with the anatomical limits of primary and secondary tumour. And indeed, 
there is no reason why they .should. 

The anatomical paths of invasion have been discussed in previous p.rpcrs by many 
writers as well as myself (l93Sa, 1941). Sampson (19.07), Taussig (1934), Wartzlolf (1923) 
among others have shown that even in the early st.rgcs spread to the lymph nodes of 
the lateral pelvic wall may have taken place whilst the growth is apparently still con- 
fined to the cervix. The frequency of such invasion in Stages 1 and 2 may be as high 
as 40% (Taussig). 

One must, therefore, contemplate treating the whole of the true pelvis and even this 
may be too small a volume to include all die main sites of invasion since many patients 
have involvement of lymph nodes extending abot’c die brim. 

Although it is often asserted diat the level of the iliac nodes is at the bifurcation of 
the iliac vesseks — in turn said to be at the level of the pelvic brim — it is not uncommon 
to find both the bifurcation and the invaded nodes above the level of the brim {see 
Stone and Robinson, 1941, and Bat.son, 1940). [A slide was shown of an X-ray film 
showing spent gold seeds inserted for me at operation by Mr. Blaikley at the sUcs of 
the iliac lymph nodes. Distortion was avoided by centring over the sacro-iliac joints, 
and the seeds were shown to be well above the pelvic brim. Lack of space prevents the 
reproduction of this and other films here.] 

Clearly then the volume to be treated must be not less than the true pelvis and 
should in many cases include more than that volume. 

Building up dosage . — There is no doubt that the manner in which dosage is built up 
from multiple sources of radiation is not at all clear to some gymecologists. - It is perhaps 
inevitable tliat since they arc concerned only with the placing of radium in the vagina 
they should tend to regard such applicators as .satisfactorily placed when they arc in 
close relation to the cervix and fornices. They may not realize that the volume of 
tissue receiving adequate dosage from that particular distribution of radium may not 
in fact enclose even the primary tumour visible in the vagina. The very name of 
applicator is misleading in this sense since it suggests a local action by contact, r.athcr 
than the more distant effect of the radiation emitted by it, which is the real basis of 
radium treatment. The term "Radium Sources” is therefore preferable as indicating 
the mode of action. 

No doubt historical reasons have preserved this fallacy. The very discovery of the 
biological action of radium rested upon its local caustic action on the skin. Only later 
in 1912 did Forssell elaborate his principles of heavy screening, low intensity and 
fractionation at seven- and fourteen-day intervals. Even tlien many who carried out his 
technique did not fully appreciate that they were dealing with a radiation — i.e. an effect 
on tissues produced at a distance from the source, and as such delivering to a given 
point an aggregate dose of radiation from the several individiml sources not easily 
ascertainable. The “unit” milligram-hours served still further to stress unduly the 
radium itself rather than the radiation it produced. To .state that the illumination of 
a room is a 40 watt lamp gives no idea of the adequaev of the wall illumination unless 
one knows whether it is a bathroom or a ballroom! To push the analogy further it is 
also clear that one might get adequate illumination even to a ballroom using lamps as 
low as 40 w. but it would require careful arrangement. That is the essence of the 
nroblem of vaginal radium distributions. 

Isodose surfaces . — The problem of spatial distribution of dosage is fundamentally the 
same for both X- and -y-ravs, except that radium as used here cannot he discu.sscd as ,i 
source This whole’ concept of 3-dimensional distribution is due to i tayneord 
^,tin first analysed the volume distribution of beams of radiation and dcyisa! methods 
m4n of ascertaining these distrifaution.s and of cxpre.s.sing the results as isodosc chart.s 
Based on his conceptions, Ungar (1943, lirit. /■ Beuiwl, rf, 2<4) ha.s 
dcvij;d " simple '5 of making tiltted isodo.?e ch'arts from waste films winch clearly 
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demonstrate the summation of dosage. By pJacing them in the correct positions tve may 
see the eSect of high and lotv spots of intensitv from radium sources which are apparently 
in similar positions. Qearly then the distribution of dosage for each source of radiation 
must be determined if an effective treatment is to be planned. By the invention of the 
dose-finder, Mayneord (1939, 1941) has been able to produce the most complete models 
and charts hitherto published of volume distribution for a given technique. In praaice, 
some considerable deviations occur from the theoretical physical dispositions which form 
tire basis of these calculations. These variations occur in both the uterus and the vagina. 

In the uterus, variations in length, the presence of fibroids, distortion by the carcinoma 
itself, lateral deviation, acute anteversion or retroversion will affect the dose delivered. 
In the vagina, the variations depend, inter alin, on the size, shape and distensibilitv of 
the vaginal vault and are not related in this respect to the stage of disease (Sandler, 
1942a). These physical dimensions, therefore, have a primary determining influence 
on the positions of the applicators, and consequentlv on the lethal isodose surface pro- 
duced (see Brit. /. Radiol., November 1943, i6, 331, Table I, and Sandler, 1941). This 
influence may be much greater in some cases than that of the type of technique used in 
the particular size of vagina under consideration. 

Alterations in the relative positions of the organs in the pelvis during and after treat- 
ment Me frequent. Some of the more important of these factors which cause an 
alteration in the relative position of the organs mav be: 

(a) The presence or absence of packing, the degree of distension of the bladder and 
rectum and the posture of the patient. 

^ (b) Regression of a large tumour or stenosis of a large cavirv in the interval between 
X- and v-ray therapy will distort the organs and render them unreliable for measure- 
ments of the position of the radium. 

(c) Mechamcal faults occur due to slippins of applicators. For instance the radio- 
graph may show that the uterine rube does sometimes slip out of the os. More often 
a bulky conristing mostly of tumour mav disappear completely later. In either 

CMC me highest ^mt of the vagina as ascertained subsequent to the radium treatment 
wiU be considCTably higher than the position actuallv occupied bv the lower end of 
the uteMe nibe during treatment. Unless this position is accurately determined when 
the radium is msitu it will not be possible to relate the X-rav distribution to it exactly 
at a \3Xti dat^ ^e radium then, rather than the organs whidi contain it, determines the 
posmotMg Oi. the supplementary X-rav therapv and this knowledge must be available 
when the X-ray therapy is given. ' 

By a special ^paratus (Sandler, 1943) the position of the radium in situ in the 
bony pelns mav be recorded. In a series of 30 cases the cervix was found to be pushed 
m a cephalic direction by the packing to an average of 4 cm, above the level of the 
symphysis— the usual level given in textbooks. 

■ntis rahes fr^ problems for the X-rav therapist who has to correlate his radiation 
with that dehvered ov the radium. Figs. 5o and Sb show the bad effect of these individual 
faaora on the smne technique as .used in two different hospitab. These bad effects ‘ 
mav be summarized as: ^ 


applicators down the vagina. 

\ ^ *31 an object placed in the vaeina tends to rotate so that k occupies 

lapping^^ A^a^hcator^^ This is often accompanied by slipping and over- 

tumours of the cervix, or vault contraction mav prevent the correct position- 
tr b ur_ cause slipping after the insertion has been completed. 

I vagina must have its own variation of 
differ mrb is to be made of the available tolerances which 

^ The actual dispositions of the radium shown in these 

Evhninrre Tb' b ^ c^pccted. different from those anticipated in a theoretical 
nA b received at selected points in the pelvis are based as a 

mav nrnir Ar, ^ expected from these theoretical distributions, gross inaccuracies 
,,r 7 Ae>r*^rr.^» ^ roentgens as beween the ngne and left sides is not 

rechnioiip mn-v nr of up to 2,000 roentgens in dose delivered bv the same 

In orXr rJ fSandler. 1942n). 

ihetical cases have tfle effects of slight variations in the disposition some hypo- 
box of 50 m<T nAh,in ” riith the dose-finder. The simplest is a single va.mnal 

b ,, 1 -™ f content, filter 1-2 pt. In the absence of an aareed figure 5,000 r 

i:« probabh- much fwTmalUwBnfT^S f dose.^^though thfr 

Prniided ,b« . - ' "ri!- /- Kadiol.. figs. 2a and 2b, I9-rj, i6. jo2}. 

radium at the 'a retroyerted, it is better (Sandler. I93S<i) to reduce the 

- and increase it at the fundus, so long as a definite parametrial 
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FIG, Ofl. — Sagittal view oi 5,000 r isodose surface of FIG. 7. — ^Isodosc surface (6,000 r) of the 

radium from fig. Oa. Curie technique. \By courtay of Ptojasor Mayntori.) 



FIG. 06. — Coronal view of 6,000 r isodosc surface. 


FIG. 8.— Distribution in r per hour in coronal plane 
by method of Sandler and Ungar. 


ELVIC 

^/\LL 



BtifarS‘“r^1?r«SS?e«do‘s? 
fSiSrofSm, and gap of underdosage is seen on 
patient’s left. 



SACRUM 


true 

PELVIS 


IfirMPHYSIS 


fgySsTsTio, 


FTG 10— Dose distribution to pelvis at 100 JtV, by 
method Most of the ra^atton ts outside the 
true pelvis. 


(Figs. 5a, 56, Oa, 66, 9 and 10 are reproduced by.fcind permissidn of the Editor, sri,M /-■‘r.a/ ./ 
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tolerance has not to be exceeded (Sandler, ]938() and 1942h). In an actual case, before 
measurement on the dose-finder can be done, it is necessary to reconstruct the positions 
of the radium in space. The details of this have already been published (Sandler, 1943), 

Fif. 6b shows the three-dimensional asyrametry in the coronal plane, and fig. 6a in 
the sagittal planes of the isodose surface. The distortion of the distribution in this 
case is striking when compared with fig. 7. 

Dr. Ungar and myself (1944) have worked out a geometric method of obtaining dose 
distributions but it still requires some considerable time to earn' out. It is hoped that 
this will be still furtlier reduced by technical improvements. Fig. 8 shows what can be 
achieved in about an hour’s work. This type of result may indicate what should be 
avoided and what corrected at the next radium insertion. Both the gyntecologist and the 
X-ray therapist now know what has or has not been achieved and what each may have 
to do to correct results. 


The function of X~ray therapy . — It now seems necessary to explain the function 
of X-ray therapy. X-ray therapy must reach those sites not adequately treated by the 
radium. Of these sites, Taussig (1934), Leveuf (1931), Sampson (1907), and others have 
shown the pelvic wall to be the most important ; yet it is bound to receive the smallest 
radium dose. This region must, therefore, be the chief concern of the X-ray therapist 
especially for Stages III and 

In most hospitals the X-ray fields are put on symmetrically about the mid-line. To 
avoid overdosage to the parts treated by radium, one of the two following methods is 
usually adopted; in (o) two separate fields are positioned at a fixed distance from the 
mid-line as suggested by Quimby and Arneson (1935), or (b) a single large field is 
used with a lead strip over the centre of the applicator so that the middle of the field 
is cut out — the so-called “shadow” technique. Neither of these techniques takes account 
of the following considerations: 

(i) The techniques are rigidly symmetrical about the mid-line whereas the radium 
lethal isodose level mav be symmetrical but not about the mid-line or may not be 
symmetrical in any plane. 

(ii) The most penetrating portion of each beam. i.e. the central rays, are not neces- 
sarily being used at the pelvic wall where the need is greatest. 

(til) The distance of the pelvic wall from the radium lethal isodose surface is not a 
fixed quantit}’. 

(iv) The dose distribudon in space of the “shadow technique” has not yet been 
agreed upon. 

These points may be illustrated as follows: 

The average pelvic wall is about 5 cm. from the mid-line. If a narrow beam is used, 
say 6 cm. wide, and centred with its edge 2 cm. from the mid-line, the plane of maximal 
dose will not include the glands of the pelvic wail but will be mesial to it. If large 
fields are used, say 10 cm. wide (as suggested bv Quimby) placed 2 cm, from the 
mid-line, then the plane of maximal dose falls outside the pelvic wall. Since the pelvic 
wall is the site of the pelric glands and the radium contribution is here at its lowest 
it is dear that the maximal X-ray distribution should be centred over the sagittal plane 
through the pelvic wall and not in relation to the mid-line sagittal plane. The width 
of the field to be used depends on the volume of the tissue between the pelvic wall 
and the radium lethal isodose surface. This zone of tissue will be referred to as the 


“radium para-lethal volume” and is often unequal on the two sides of the pelvis. 

Fig. 9 shows an actual case taken from fig. 6a where the isodose surface is neither 
symmetrical in distribution nor equally disposed about the mid-line. If it be assumed 
that it is, and the right and left X-ray fields are put on. symmetrically (fig. 9) then 
the right side will get an overdose and left side an underdose. K full account is taken 
of these inequalities, then the fields must be varied for each side of the pelvis. 

Practical aspects of planning . — The above considerations indicate that a clear con- 
ception of the spatial relations of the zones to be irradiated is essential. To assist in 
visualizing the volume to be treated and the distribution required a wax impression 
of the true pelvis was taken from a skeleton. The hole in the centre represents the 
volume treated by a box and tube at 45° in the coronal plane. The two lateral slices 
of wax represent roughly the shape of the volume to be treated bv X-ravs — ^these are the 
“radium para-lethal zones”. 

All X-pdiation rnissing this volume will be wasted and even dangerous. If mesial 
to it it will be superimposed on parts already adequately irradiated bv die radium. This 
explains those cases with apparent complete primary regression which later develop 
symptoms of renal dysfunction, due to compression of the ureter as a late radiation 
phenomenon. In America ureteric dilatation has for this reason been ur^ed for all 
rnduim-treatcd cases by Hoffmann (1942) and others. It is most important that* a 
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pre-radiation pyelograin should be done as a standard for comparison later. Probably 
the same explanation of .spots of high dosage accounts for the delayed radiation 
reactions in the rectum described by the late T. F. Todd (1938). 

If iatera) to tliis volume the radiation will fall ounside the true pcivi.s lowering the . 
limit of eflicient radiation and dam.aging normal tissues. 

In certain cases even necrosis has been produced such as those reported in the 
femoral neck (Strauss ct al., Dalhy el ai.). The cause is well shown by the position 
of the high dosage area in fig. lO". 

The “Para-lethal Zone” will already have received some radiation, at least of the order 
of 1,000 to 2,000 r, from the radium. This mu-st he added to the dose from the other 
X-ray fields. The problem of addition of X and y radiations is complex. 1,000 r given 
by X-ray does not produce the same biological effect as 1,000 r from radium. It will 
suffice to -say here that the ratio 1 to 1-6 suggested by Garcia (1943) seems likely. During 
die interval between the fir.st radium insertion and the X-ray therapy in addition to 
tumour regression both distortion and dkslocation of pelvic structures may take place. 
Ti.ssues already irradiated by the radium may thus be pulled into new positions by the 
time X-ray therapy begins. Allowance mu.st he made for this. 

The problems set for the X-ray therapist .should now he clear. He cannot plan his 
radiation until he knows what has been delivered by the radium. Guessing and the 
use of a standard X-ray technique may lead to over- or under-dosage as explained. Hence 
the failure at certain clinics to obtain any improvement by the addition of X-ray therapy 
to their existing radium techniques, and the reason for some disasters. This in my 
view is because such X-ray techniques had not been planned to fit in with the individual 
radium distributions. Their adverse result.s arc a criticism of the combination of a 


routine X-ray technique u'itli a radium treatment of unknown volume distribution. It 
is unjustifiable to condemn X-ray therapy on such evidence. The X-ray technique 
must he planned to fit the individual radium distribution. There seem to me to be 
no scientific reasons even if there arc good administrative ones for restricting X-ray 
therapy to Stage III and IV cases only. As already stated, many Stage I and II cases 
have already microscopic evidence of lymph-node invasion. The case against planned 
X-ray therapy for all stages of cancer as advocated here, has yet to be proved. 

Radium sliould not be inserted by one person and X-rny.s offered by another, each 
being unaware of the volume dosage delivered by the other. Worse still is the practice 
whereby the X-ray therapist never .sees the patient at all after her radium treatment 
unless she returns with a recurrence. To utilize X-rays as a placebo in this way is 
defeatist folly which must rob many of their chance of survival. Radiotherapy in the 
pelvis should be one treatment, [tlanned as a combined operation, even if the two parts 
of it arc administered by different individuals. 

For those portions of the work beyond the scope of the gynaecologist the necessary 
technicians must be provided. If it be argued tliat there is not enough time to do 
such methods one could rejtly that a Wertheim operation, too, could be speeded up by 
not removing the lymph nodes! If a method i.s recognized as inadequate ought we to 
continue doing many such inadequate treatment.s, or increase our staff and do the 
treatment adequately? 

Scheme for treatment . — Tlie fullest co-operation between gynecologist and X-ray 
therapist should be undertaken before any treatment is given. The latter should cer- 
tainly study gynecology and it is not too much to say that all who handle radium should 
know’ something of the physics and biological actions of radiations and of the dangers 
both to the patient and to the operator. 

(1) Before the insertion of the radium every means must be taken to ascertain the 
limits of the primary and the extent of the spread by palpation, colposcopy, cystoscopy, 
proctoscopy and pyelography. The.sc five procedures should be routine.' Davis and 
others have also utilized hy.sterography, Santc pneumoperitoneum and Farinas arterio- 
eraphy in an attempt to localize tumour .spread. Both therapist and gynaicologist should 
be present or have made available to them the results of these examinations. 

(2) After a full clinical asscs.sment of the patient the treatment plan must be decided 
unon, e.g. it has been our practice .sOTictt’p s.Jf the tumour is Very large to give a 

‘ ■’ rt v^rnv rtnanp-e first in 'i uce oarti.al rpo-i./.c.vin ttif tumotir. 


portion of the X-ray do.sage first in o” 
This permits later on a much better^, 
with a bulky tumour filling the vag- 
X-rays per vaginani has been attern 
must be decided at a joint con.sultat ; 
Such quc.stions as ' to 

time. . , / .-c 

(3) The radium ha ^ 


tile tumour is very large to give a 
uce partial regression of the tumour, 
ition than would have been possible 
timeS-_clirect application by contact 
Questions of this type 
given. 

he decided at that 
■ ibuld be taken 
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a) to check the correctness of the insertion, and (6) as a record for dose estimation, 
t will already have been decided by joint discussion what type of applicators ^to use 
ind the dose' to be given. The bas'al-plane already described (Sandler, 1943) is used 
ior recording the radium position. ' • • j 

(4) Variations in the positions of the radium during treatment must be investigated 
and the dose distribution analysed. This may require the sen-ices of a full-time 

technician. _ • ■ r 

Since physicists are employed by most hospitals to check the dose distributions of 
radium applicators used for other organs of the body there is no reason why such work 
should not be e-\tended to the cervix. 

(5) Serial biopsies for cytological analysis and guidance for dosage should be under- 
taken in co-operation with a cytologist. 

It is fully realized that no revolutionary techniques have been described so far. Never- 
theless it is hoped that by a better understanding_ of the methods we are using at 
.present we may still be able to improve our results with this dreadful disease. 

In conclusion I have to record my thanks to the Director of the Radiotherapy Depart- 
ment, Dr. D. W. Smithers, to Mr. D. MacLeod, F.R.C.S., Mr. J. B. Blaikley, F.R.C.S., 
and Dr. hi. Lederman for facilities to treat cases. I also wish to thank Professor W. V. 
Mayneord and Dr. P. C. Roller, Ph.D., D.Sc., for the loan and preparation of photo- 
graphs. 

[hlany illustrations have had to be omitted for lack of space.) 
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Dr. P. C. Roller ; Cytological analysis of different tumours in various tissues indicates 
that radiotherapy must take into" consideration the biological activity of tumour cells 
and tissue in the planning of the treatment. Our investigations, carried out in the Royal 
(lancer Hospital, have definitely shown that tumours differ in this respect and therefore 
they should not all be treated in the same way. The two kinds of radiation effects, one 
which concerns the individual cells (intracellular reaction), and the other which occurs in 
me tumour tissue (intercellular response) can be used more economically if the 
biological activity of the tumour is known. 


Dr. Malcolm Donaldson agreedAvith Mr. Sandler that there were two problems in the 
mdiotherapeutic treatrnem of carcinoma of the cervix: (1) The physical; (2) the biological. 
Of these he thought the first would be more easily solved, and mentioned that Dr Neary 
had puDlisnen a paper on a new radium container which it was hoped would ' give a 
much more even distribution than was at present obtainable (Brit. J. Radiol., 1943, IG, 225). 


The Effect of Deep X-rays on the Peritoneal Metastases of an Ovarian Carcinoma — 
James Wyatt, F.R.C.S. 

Mrs. A. M. H.; one child aged 11. Admitted 1.9.43 with a history of lower abdominal 
pain for three weeks. 

History.— A fairly sudden attack of lower abdominal pain, colickv in nature. No 
relation to -food or to micturition or defaecalion; the pain did not radiate and there was no 
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Abdomhial examination. — ^I'hcrc was a mass rising from the pelvis almost to the 
umbilicus; it was firm and did not ajjpear to be fixed. 

September 9, 1943, laparotomy was performed. The peritoneal cavity contained some 
free fluid and tliere were secondary- growths in both the walls of the cavity and the 
omentum; the pelvis contained a mass of growth appearing to arise from the left ovary, 
spreading directly on to the pelvic colon. A piece of omentum containing a secondary 
nodule was removed for biopsy and .showed secondary dcjtosit of a sphcroidal-cclled 
carcinoma. 

A course of deep X-ray therapy was given covering the whole peritoneal cavity. 

She was seen in October and December 1943; and in March 1944 her general health 
was good and she was putting on weight. In March, on abdominal examination, no 
abnormal swellings could be detected. 

In August 1944 she was found to have a cystic swelling rising out of the pelvis to 
just above the umbilicus. She was therefore readmitted, and uhder an antesthctic the 
tumour appeared quite smooth and mobile; so the abdomen was again opened. 

There was no sign of any secondary deposits in -the peritoneal cavity, die cystic swell- 
ing which arose from the left ovary was not adherent, and the surface was smooth with 
a few small injected areas similar to .those appearing on the skin after deep X-r.iy 
therapy. 

The tumour was removed, and as die right ovary appeared absolutely normal it was 
left in situ. 

Convalescence was normal. 

On opening the cyst it ivas found to contain a straw-coloured fluid and there were a 
number of raised nodules on the inner wall, appearing rather necrotic. Section of one 
of these masses showed the appearance of a papilliferous carcinoma with large areas of 
necrosis pre.scnt. 

This case suggests that the deep X-ray therapy destroyed the metastatic growths in 
the peritoneal cavity and the growth on the surface of the ovary but was not sufficient 
to destroy the intracystie growth, which after an interval started to develop again and 
would later have disseminated. Therefore it would appe.ir that, following deep X-ray 
therapy in those cases where it is impossible to remove the parent tumour, if the physical 
signs show marked retrogression of the growth, the abdomen should be opened to .sye 
if a radical operation can be performed. 


An Unusual Case of Carcinoma of the Ovaries. — R.vli'ii Wixterton, F.R.C.S. 

Mrs. D. T., aged 26./ First came up to the Hospital for Women in August of 1941 
complaining of sterility. She was inarricd two years and her periods were 

On examination . — An abdominal swelling was felt and she was admitted for operation. 

At laparotomy she was found to have bilateral ovarian tumours measuring 5 in. by 
4 in. and 4 in. by 4 in. These were solid, and though die capsules appeared intact a 
diagnosis of bilateral carcinoma of the ovaries was made. There, were no secondary 
deposits seen. 

It was felt that if these tumours were malignant the prognosis was hopeless whatever 
treatment was employed and one has a prejudice against reihoving both ovaries when 
a patient’s primary complaint is sterility. Therefore portions of both ovaries ivcre left 
ns it was felt that though her life might be shortened by a few months, it would be 
happier while it lasted. 

The section of the ovary .shows; “Papillary adenocarcinoma with solid areas of 
spheroidal cells.” 

The patient was seen at intervals after that; on each occasion she tvas fit; periods 
5^-* and she was still worried about sterility. 

In March 1943 on examination under ana;sthetic the pelvis appeared normal and a 
biopsy of endometrium was taken which .again showed carcinoma. 

There was now no alternative but to do a hyxstcrcctomy (April 14, 1943). On ojicning 
the abdomen the ovaries .appeared perfectly normal. She had a total hysterectomy 
the ovaries were again conserv-ed. 

Microscopic.ally, the uterus appeared healthy except for a thickened area of endo- 
metrium just Sbove the cervix. Section of tliis showed an area of adenocarcinoma 
which tvere solid masses of cells with numerous mitoses. The rest of the endcnietrinm 

^^Shc'ls sl'ni**aUve and well eighteen months after the hysterectomy. months ;,go 

she stated that she had adopted a child. 
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Torsion of the Great Omentum : Report on Four Cases 

By W. Etherington-WilsoNj F.R.C.S. [Abstract^ 

The great omentum may twist as a whole, or as a part or strand; either twist may 
be complete (strangulated) or incomplete (congested) and may be primary or secondary. 
Primary twists are necessarily intra-abdominal and unipolar and no definite cause can be 
assigned. Secondary rotation cases may be uni- or bi-polar; a hernia, adhesion, cause 
for omental deformity, or evidence of past or present intraperitoneal inflammation, 
being present. The omentum may be entirely intra-abdominal, wholly in a hernial 
sac, or there may be combined hernial and abdominal rotation. The condition may be 
acute or subacute, and there are probably recurrent cases. 

Of all varieties some 190 cases are recorded in the literature. 

Causation . — ^Though still speculative, it docs appear that a combination of factors are 
responsible, some predisposing (peristaltic pushes by the muscle of the intestines, 
abdominal wall and diaphragm); sudden jerky body actions and rotations; direct blows; 
omental disfigurement by tumours, overloading or uneven fat distribution, pedicle forma- 
tion, scarring, raggedness, adhesions and bipol.ar attachments; displacement of the 
omentum during operation or by abdominal tumours. A history of one or more of these 
conditions is found among the cases recorded. 

A partial twist having started and caused congestion of the veins with oedema, it has 
been suggested (Payr) that the shorter and firmer arteries may complete the process. Any 
other condition producing oedema of the omentum, i.e. the heart or adjacent peritoneal 
inflammation might produce the same result. 

Diagnosis. — ^Typically, the patient aged 30 to 55 years complains of right-sided, 
gradually increasing, spasmodic pain, often relieved by lying down. 80% are considered to 
be appendicitis, yet tenderness, rigidity, distension and the signs of a toxic state are' 
absent. Palpation of a doughy tumour is suggestive. The prognosis is good. 

Operation . — The procedure as in all cases of torsion is obvious. The earlier the explora- 
tion the fewer the regrets. In such doubtful diagnoses the gridiron incision should not 
be used. The omentum or a part is almost always removed. In Case III, for reasons 
given, I untwisted what was probably an unstrangulated omentum for the sake of speed, 
the patient dying from thyrotoxic effects in a few hours. In Case IV I believe 1 was 
justified in not embarking on the removal of the whole of a huge omentum, though I 
did not know at operation that it was infected by early tuberculosis. The patient 
recovered. Thus one case died out of four and this an omentum which was least affected 
by strangulation judging by its colour; death was due to thyrotoxic cardiac failure. 

When the' rotated omentum is removed it should be examined with, care and a note 
made of any tumour, pedicle formation, fibrosis or deformity present. The maximum 
narrowing or pedicle formation has been noted as being present in any part of the 
specimens removed. Cases 1 and 11 were constricted above near the colon. Case III had 
a narrowing 3 in. from the lower end just above the co'nsolidation ; in Case IV, no 
narrowing was present. Case II was an excellent example of a peg top, the adhesion 
below being firm, thick and pointed. There mav be few or numerous twists, clockwise 
or anti-clockwise. 

March — Surg. 1 
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SUMMAKY 

(1) An account has been given of intra-abdominal torsion of tlie great omenlnin. 

(2) The diagnosis and a;tiology lias been discussed. 

(3) Four personal cases have been presented. 

(4) The specimens were shown at the Section of Surgery, Royal Society of Medicine, 
on December 6, 1944, and have been accepted by the Royal College of Surgeons’ Museum, 
London. They represent axial rotation of the whole omentum intrn-abclominally, Case I 
being a primary, Cases II, III, and IV, secondary torsions. 

(5) Too many cases are being recorded of twists of a small gastrocolic strip or tag, 
among the collection labelled omental torsion. A separate group should include the 
more important torsion of the whole great omentum. 

(6) An extensive and critical survey of all cases and previous reports, up to 1944, brings 
the total cases to about 190, of which 3S%, or 73 cases arc idiopathic. 


Appendicitis in the Newborn. Report on Case 16 Days Old 
By W. Etiierixgton-Wilson, F.R.C.S. 

Acute apiiendicitis in the very young is rarely seen. By the newborn is meant babies 
a fciv hours or days or a very fciv uecks old. 

From the reports (Emerson, 1943, and Abt, 1917) by Beckman, Allen, Potts, Hudson, 
Chamberlain, Busch and others, the appendix cases in children up to 12 years of age 
jiumber 2,988 and only six of dicsc were found to be one year old or under. Abt lists 80 
infants with appendicitis from 1847 to 1917: of these 37 were one year old or less. 
Holman (1938) reported no child under 2 years of age in 1,200 cases. In 500 consecutive 
personal cases of appendicitis, that here reportet! is the only one under 2 years of a^e. 
Many such scries can he found in the literature and all serve to prove the greater rarity 
of appendicitis in the very young, or newly born. 

In a survey of the literature the following ca.ses have been noted: Ca.scs from 4 to 32 
weeks number 32 ; of these 6 were in hernial .sacs; 26 were true intra-abdominal cases; 23 
males, 6 females, 14 recovered, 13 died: only 5 of the cases were 4 to 6 weeks old. 

A younger group still, under 4 weeks, produced 15 cases; 6 were in hernial sacs with 
9 true intra-abdominal appendices: 8 males, 4 females: 6 recovered, 9 died. My case is 
included. Four of these tvcrc accounted prenatal. All 6 recoveries were hernial cases. 

Four cases of so-called prenatal appendicitis are included above and are reported by 
Jackson, Hill and Mas.son, Corcoran and Kiinimell. All were dead bv the third day. 
Apart from these early prenatal cases and those found in umbilical and scrotal hernial 
sacs, the straightforward intra-abdominal acute appendix has been met with in babies. 5, 
14, 16 (my case), and 21 days old (two case.s), a total of five cases. • 


Case report: Baby (A), rnale, birth-weight 3^ lb., premature, induced labour, first child, 
born in November 1944 at the Torba.v Hospital, Torquaje Well and thriving till 14th day 
(when reported to be off feeds, vomiting, apparently in pain and with a rise in temperature. 
The condition progressed till I saw him on the 16th day, 9 p.m. The condition appeared 
grave with pinched faems and signs or deliydration; vomiting in clear, small amounts 
continuGdf constipcition* abuo^cn vciy disiGriuGd, l3^DJpnnitic cind IcndGr nil over’ teniDers- 
ture not raised and pulse difficult to count. Much weight had beenTst. The 
suggested a poor surgical risk, yet the cn’ was strong and it was felt that infusions would 
help. An exact diagnosis was not made, though peritonitis suspected. By 11 pm the 
same night the operation had been completed after considerable improvement f&lowing 
20 c.c. subcutaneous rapid infusions and an intra-tibial drip, which gawmO c c in two 
hours. Operation vvas performed under perfect controlled spinal anlf^jsia by my te^ 
nique 13 c.c. 1:2 000 hypobaric nupercaine .was injected in the verbcal position ^twenty 
seconds allowed showed a block to the ensiform cartilage. 

No anxiety was given at any time. Confronted with a retro-csecal appendi.x, an immobile 
emeum, diffuse peritonitis, and vvorst of all an incision placed too high for a difficult 
appendicectomy', it .was considered un.iustifiable to enlarge the right paramedial incision 
The pelvis was drained and the wound carefullv sutured. The child’s condition improverl 
out of all recognition for twelve hours, mostly due to the compensated dehydration 
probably. Death took place forty-eight hours later. It is possible that thii 
youngest and smallest (weight ? 3 lb. 4 oz.) baby to have a spinal anaesthetic ana is 
certainly the least of my scries of cases. The specimen was removed post 
-■’■t .v= a posterior view of the csecum, ileum and appendix: the distal half of tiHl 

is sharply defined and gangrenous, the proximal half almost normal. Nq conoJ 
nt. (AdJ-:^^, '’vmph and enlarged lymph nodes are visible. [The 
,iL at/ ■ and has been presented to the Museum of the Rovai o 

ons.|'^ ; College 
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Diagnosis . — Acute appendicitis in newborn ana very young infants may occur 
intra-abdofninnllv in the pre- or post-natal periods, and has been found in hernial sacs. 
Male cases seem much more common than female. Diagnosis, so imperative to be early, 
is often late with fatal results. The condition in most cases gives rise rapidly to 
peritonitis and localization in the abdomen is uncommon: gangrene appears to be the 
rule. Diagnosis at a veiv- early stage,- however, is difficult for obvious reasons of age 
and rarity. 

Refusal to feed adequately, vomiting, persistent crying, constipation in most cases, 
pyrexia and a raised white count should lead to a careful, repeated, unhurried, examina- 
tion of the abdomen and suspicion should be aroused if tbe most important sign of 
peritoneal tenderness can be definitely ascertained in the right lower quadrant (under 
the best of warm conditions), a local thickening should be carefully felt for, it is reported 
in some cases. The same sign, is of significance if felt per rectum. Diarrhoea and 
meltena have been reported in the old cases to assist in deception and many other con- 
ditions have been suspected in error. 

Treatment . — ^For operation I am convinced about the efficacy of spinal analgesia when 
given with full knowledge and care. Pre- and post-operative infusion is invaluable to 
lessen operative or immediate post-operative fatality. Early operation should produce 
about 60°o of recoveries. Under 4 weeks'all unoperated cases have died: the prognosis 
in hernial appendicitis is good — 100%: in the same group the intra-abdominal case 
prognosis is as bad as possible, the percentage of recoveries rising in tlie older infants. 


SuMM.tny 

(1) An account is given of appendicitis in infancy. 

(2) Early post-natal appendicitis is rare — very fatal under 4 weeks of age, less • so 
as age advances. 

(3) A case of appendicitis beginning on the fourteenth day with operation on the 
sixteenth day is recorded. 
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The following specimens were shown: 

Mr. J. S. R. Goldi.xc (for Mr. R. Vavgua^ Hudson); (1) Cavernous Lymphangioma of 
the Spleen. (2) Pancreatic Cyst and Chronic Pancreatitis — ^Pancreatic Calculi in 
the Pancreatic Duct. 

Mr. H. A. Kidd: Retroperitoneal Tumour. 

Mr. Reginald T. Payne: Adenolymphoma of Parotid. 

Air. D. Ringer (for Mr. R. Yaugilin Hudson); Hydatid Cyst of the Liver. 

Mr. D. Ringer : Strangulation of Pelvic Colon. 

Sir James Walton, K.C.V.O. : (1) Hour-glass Gall-bladder with Different Stones in Each 
Forffon. (2) Stone in Common Duct (Overlooked Stone). (3) Pure Calcium 
Carbonate Stones. (4) Pure Calcium Mass with Laminated Stones. (5) Intramural 
Stones. (6) Stones Around Sutures. (7) Recurrent Stones in GaU-bladder. 

Mr. A. Dickson Wright: (1) Jejunal Ulcer Following Devine Exclusion. (21 Volvulus 
of the Gall-bladder. n ' ' 
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DISCUSSION ON DIAGNOSIS AND TREATMENT OF J3. COLI PYELITIS 


Mr. E. W. Riches: This discussion includes 1). coli pyelitis of adult.s, pyelitis of infancy, 
and special varieties such as pyelitis of pregnancy;,! sliall deal mainly with the disease ns 
it affects adults. , . 

There arc two main clinical varictic.s, acute or .subacute, and recurrent. The so-called 
chronic pyelitis is always a pyelonephritis with tubidar involvement, and even the name 
recurrent pyelitis usually conccaLs .some other lesion which is responsible for stasis, atony 
or trauma in the urinary tract. 

The two principal letiological factors arc a lowered resistance, and bacterial invasion. 
The lowered resistance is exemplified by the frequent occurrence of a chill, exposure 
to cold, or excessive alcohol before tite attack starts. The bacterial invasion is 
generally from the bowel, a preceding constipation or diarrha’a giving the clue to ii.< 
origin, and the infection is usually lymph-borne from the colon. Ascending infection 
from the bladder by pcri-ureteral lymphatics or po.ssibly by the lumen of a dilated ureter 
is another route, and occasionally a htematogenous infection may occur from some other 
septic focus in the body. The origin from die bladder is suggested when the symptoms of 
cystitis precede those of renal infection, although it seems imjtossible to'hiivc renal 
without bladder infection and the term pyclocy.stitis or cystopyclitis is preferable. Indeed 
the distinction between jtyclitis and cystitis is a .somewhat arbitrary one; if pyrexia -or 
renal pain occurs in a patient with cystitis the label pyelitis is attached; catheterization 
of the ureter is contra-indictifcd in an acute case, but where it has been done a high 
proportion of the cases show a sterile kidney urine. 

The symptoms in the acute phase arc well known; pyrexia sometimes with a rigor, 
nausea or vomiting, a renal ache, polym-ia, frequency and dysuria, and rarely slight hut 
p.'tinful hacmaturia if the accotnpanying trigonitis is .severe. I'Jtc urine is characteri.stically 
acid, pale, of low specific gravity with an unpleasant odour and a surface sheen which 
develops on standing. The finding of pus and B. coli in the urine is the only confirma- 
tory investigation required, and a rcspon.se to projtcr mctlical treatment is eviddicc of the 
correctness of the diagnosis. Fuller inve.stigations are reserved for persistent or recurrent 
cases. The differential diagnosis from acute apjjcndiciti.s or saljtingitis is made on the 
site of the tenderness and the presence of pus and /!. coli in the urine, although appendi- 
citis and pyelitis may coexist. 


The treatment of the acute case consists of rest in bed, with warmth, copious fluids, 
attention to the bowels and the administration of alkalis in sufficient doses to make the 
urine alkaline. Thi.s may mean up to two drachms of potassium or . sodium citrate two- 
hourly. When the temperature has been normal for a lew tiavs a further bacteriological 
examination of the urine is made and the continued presence of /i. coli or of pus demands 
a course of either one of the sulphqnamidcs or of mandclic acid. Suljjhonamidcs arc 
quicker in their sterilizing cflccls, taking about half the time of mandclates; a high fluid 
intake and alkalis are maintained and the danger of sulphonamidc anuria is dicn 
minimal. 'J'hc drugs arc not always well tolerated, and may produce nau.sca and vomit- 
ing if given in adequate dosc.s. Eflicicncy and toleration seem best combined in 
sulphadiazine for this infection. Mandclic acid is best grven a.s calcium or ammonium 
mandelate; fluid intake miust be restricted to two pints daily and a full dose of the 
preparation equivalent to 3 g. of mandclic acid mu.st be taken four times a day for ten 
to fourteen days. The urine .should reach an acidity of pH 5-3; if it docs not ammonium 
chloride must be given. 

For a pure B. coli infection I find mandclic acid more generally u.scful than sulpimna- 
midcs although it too is unpleasant to take. It can safely be given to an ambidant 
patient. For the speediest cure, however, sulphonamidcs should be given with alkalis 
from the outset. If the case fails to clear up under one of these measures it is probably 
not one of uncomplicated pyelitis. 

In the diagnosis of the recurrent or persistent case, se.-irch must be made for the 
ultimate cause of the stasis, atony or trauma which keeps up the infection. Jt 
in the urinary tract itself, or in the genital or intestinal tract. Once found it must be 
removed or corrected; and the infection treated. As the lesion is most commonlv found 
in the urinary tract investigations should as a rule start there, and the most u.scful 
t-rfinw noint^is an intravenous pyelogram. I prefer to do that bcfoic cystoscopy. 
-.flir-itp or obviate the need for an instrumental pyelogram and thus save the patient 
cystoscopy. A plain X-ray of the urinary t/a'ct rarely gives enough inforJn'mf 
u on Which to act! even if stones arc found the full extent of tlic lesion is only icvcalod 
by the excretion urogram. 
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Tlie next investigation , is cystoscopy, which is preferabiv deferred imtH the acute symp- 
toms have abated.- Am lower urinan- tract obstruction wjll be discovered at this 
Lamination if not before, and anv lesion in the bladder sucli as a new growth, 
diverticulum, stone or ureterocele, the extent and degree of cystitis can be ascertained 
and recorded for future comparison. The ureters can be cathetenzed for diagnostic 
purposes and this may also have some beneficial therapeutic effect in certain cases. 
Retrograde pvelographv is done at the same time if the previous excretion pyelogram 
indicates the 'need; this will arise where there is no secretion from one kidney, or where 
the intravenous pictures are not sufficientiy clear for diagnosis. I will cite a few e.xamples 
of various conditions revealed bv one nr other of these diagnostic methods; all thpe 
patients presented as cases of pvelitis with a B. coVt urinary infection. Tliey will give 
an indication of the various types of surgical treatment adopted before the infection 


could be controlled. 

Hydronephrosis of varying degree is perhaps the commonest lesion disclosed. A 
woman of 34 had a persistent infection widi n right-sided pain for eight years whidi 
had failed to respond to the usual measures and to a course of renal lavage; exploration 
showed no ohstructive cause for the hydronephrosis and renal sympathccmniy was per- 
formed; sixteen months later the kidney was' still dilated but tlic urine was sterile and 
remained so when she was seen over four years later. Other procedures which may be 
required are nephropexy; division of aberrant vessels and plastic operations. One iilus- 
trative case of the last ‘mentioned may be given : 

A w'oman of 31 had an acute pyelitis following an operation for prolapse, with 
persistent B. eoli infection. There was a large hydronephrosis. The choice of 
conservative surgery in preference to nephrectomy was made because of her youth. 
A plastic operation was done with resection of the redundant pelvis. Three years and 
eight months later the urine remained sterile and the kidney was much smaller and 
concentrating well. . , , . 

In some of these cases the infection and destruction of kidney substance is too far 
advanced for consenative surgery, .and ncphrecromy is necessary, but one is reminded 
of the need for conservatism by the frequent finding of a bilateral hydronephrosis. 

Sometimes dilatation may affect a calix only: a woman of 29 had been treated by 
sulphonamides and by appcndicectomy but still had recurrent infection; the hydrocalix 
contained a collection of infected stones. Nephrectomy was done and she was free from 
infection eight months later. 

Another unusual cause, but one w.hich may give rise to difficulty in diagnosis is a non- 
opaque calculus. A girl of I,s had recurrent attacks of so-called pyelitis with occasional 
hiematuria: intravenous pyelography appeared normal, but the' retrograde pyelogram 
showed a circular negative shadow in the pelvis: it was a urate stone, which was removed, 
and the attacks ceased. 

Dilatation of the ureter may occur as a result of neuromuscular dysfunction and is 
sometimes associated with recurrent pyelitis in children or adults; a child of 4 had such 
attacks and the slight dilatation of the ureters was the only lesion found. She was 
treated by prcsacral sympathectomy; the urine was then sterilized bv animom'um 
mandelate and she has remained well for nine vears. 

Ureteric stasis is often present in these cases; sometimes a cause can be found for it, 
such as a nrcteroceie, but in others no such cause is apparent. 

A more advanced degree of hvdro-ureter ivhere fibrosis has occurred requires reimplanta- 
tion of the ureter into the bladder. ' 

In pyelitis of pregnancy the dilatation recovers after delivery. 1 am not fond of 
ureteric catheter drainage in these cases but prefer to treat thern on the ordinary lines. 

8. coh pyelitis may mask a more serious condition. A woman had pus and B. colt 
in her urine; .after a course of ammonium mandelate the urine' became sterile but the 
pus and the pain remained. Further investigation became necessary and the urine from 
the right kidney was found to contain tubercle b.acilli; nephro-iircterectomv was the 
surgical treatment. 


The lower urinary tract and the genital tract must also be investigated; in the male 
chronic prcstatins i.s sometimes found as the primary lesion, and In the female the 
cervix may contain an erosion. The urethroscope is needed in some cases of congenital 
urethral valve, botn for diagnosis and treatment. Congenital abnormalities frequently 
lead to dilatanon and stasis, conditions which predispose to persistent investigation. Horse- 
shoe kidney IS an e.xatuple where the faiihv drainage is sometime.s amenable to surmcal 
correction. Renal reduplication is anotlier.' In one case the lower half of the left kidnev 
was a pyonephrotic sac; it was treated by heminephrectomy. 

If investigations of the urinary tract prove negative the gastro-intestinal tract mav give 
^ repeated .attacks of pyebtis; the urine was sterilized bv sulphona- 

des but the attacks recurred after anv over-exerrion. The urinarv tract ivas normal 
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DISCUSSION ON DIAGNOSIS AND TREATMENT OF B. COLI PYELITIS 


Mr, E. W. Riches: This discussion includes B. coli pyelitis of adults, pyelitis of infancy, 
and special varieties such as pyeliti.s of pregnancy: J shall deal mainly ivith the disease as 
it affects adults. . , 

There are two main clinical varietic.s, acute or subacutt, and recurrent. The so-called 
chronic pyelitis is always a pyclonephriti.s with tubular involvement, and even the name 
recurrent pyelitis usually conceals .some other lesion which is responsible for stasis, atony 
or trauma in the urinary tract. 

The two principal tetiological factors arc a lowered resistance, and bacterial invasion. 
The lowered resistance is exemplified by the frequent occurrence of a chill, exposure 
to cold, or excessive alcohol before the attack starts. The bacterial invasion is 
generally from the bond, a preceding constipation or diarrhtea giving the clue to its 
origin, and the infection is usually lymph-borne from the colon. Ascending infection 
from the bladder by pcri-urcteral lymphatics or po.ssibly by the lumen of a dilated ureter 
is another route, and occasionally a htematogenous infection may occur from some other 
septic focus in the body. The origin from the bladder is suggested when the symptoms of 
cystitis [jrecedc those of renal infection, although it seems impossible to have renal 
without bladder infection atid the term pyclocystitis or cystopyclitis is preferable. Indeed 
the distinction between prclids and cystitis is a somewhat arbitrary one; if pyrexia or 
renal pain occurs in a patient with cystitis the label pyelitis is attached; catheterization 
of the ureter is contra-indicated in an acute case, but where it has been done a high 
proportion of the cases shotv a sterile kidney urine. 


The symptoms in tlic acute pha.se are well known; pyrexia sometimes with a rigor, 
nausea or vomiting, a renal ache, polyuHa, frequency anti dysuria, and rarely .slight hat 
painful luTmaturia if the accompanying trigonitis is severe. The tirine is characteristically 
acid, pale, of low .specific gratity with an unpleasant odour and a surface .sheen which, 
develops on standing. The finding of pus and B. coli in the urine is the only confirma- 
tory investigation required, and a rcspon.se to proper medical treatment is etid'cncc of the 
correctness of the diagnosis. Fuller investigations are reserved for persistent or recurrent 
cases. The differential diagnosis from acute appendicitis or .salpingitis is made on the 
site of the tenderness and the presence of pus and B. coli i)i the urine, although appendi- 
citis and pyelitis may coc.xist. 


The treatment of the acute case consists of rest in bed, with warmth, copious fluids, 
attention to the bowels and the administration of alkalis in sufficient doses to make the 
urine alkaline. This may mean up to two drachms of potassium or '.sodium citrate two- 
hourly. When rlic temperature lias been norma! for a few davs a further bacteriological 
examination of the urine is made and the continued presence of B. coli or of pus demands 
a course of either one of the sutphqnaniidcs or of mandclic acid. Sulphonamidcs arc 
quicker in their sterilizing efTccts, taking about half tlic rime of mandelates: a high fluid 
intake and alkalis are maintained and the danger of sniphonamidc anuria is then 
minimal. The drugs arc nor alway.s well tolerated, and may produce nausea and vomit- 
ing if given in adequate doses. Effieicncy and toleration seem best combined in 
sulphadiazinc for thi,s infection. Mandclic acid is best given a.s calcium or ammonium 
mandelate: fluid intake must be restricted to two pints daily and a full dose of the 
preparation equivalent to 3 g. of mandclic acid must be t.vkcn four times a day for ten 
to fourteen days. The urine should re.ich an aciility of pH 5-3; if it docs not ammonium 
chloride must be given. 

For a pure B. coli infection 1 find mandclic acid more generally n.scfiil than .sidpimna- 
mides although it too is iinplea.sant to take. It can s.ifcly he' given to an ambulant 
patient. For" the speediest cure, hovyever, sulphonamidcs should be given with alkalis 
from the outset. If the case fails to clear up under one of these nicasiiros it is piobtihly 
not one of uncomplicated pyelitis. 

In the diagnosis of the recurrent or pcnsisicnt ca.se, search must he made fm- 
ultimate cause of the stasi.s, atony or trauma which keeps up the infection, h 
in the iirinarv tract it.scif, or in the genital or intestinal tract. Once found it must be 
removed or corretted; and the infection treated. As the lesion is nio.st comni„n!v , 

rthc urinary tract investigations .s lotild a.s a rt.lc start there, and the most usefu 
smvtintr point' is an intravenous pyclogram. I prefer to do that before cy.stoseopy; j 
stnit h i obviate the need for an instrumental pyclognam .and thus save the patip.o 

may plain X-ray of the urinary ttVet r.arely gives e, tough infor’m,';f' 

u ^on'^which to act: even if -stonc-s arc found the full extent of the lesion i.s „„k. ,.eyc..,,^.^ 
by the excretion urogram. 
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Tlie next invcsiieation .is cystoscopy, tvhich is preferably deferred iinti! the acute synip- 
toms have abated/ Any lower urinary tract obstruction will be discovered at this 
examination if not before, and any lesion in the bladder such as a new growth, 
diverticulum, stone or ureterocele. The extent and degree of cystitis can be ascertained 
and recorded for future comparison. The ureters can be cathctetizcd for diagnostic 
purposes and this may also have some beneficial therapeutic effect in certain case.s. 
Retrograde pyelography is done at the same rime if the previous excretion pyelogram 
indicates the need; this tvill arise where there is no secretion from one kidney, or where 
the intravenous pictures are not sufficientlv clear for diagnosis, i will cite a few examples 
k various conditions revealed by one or other of these diagnostic methods; all these 
patients presented as cases of pyelitis with a B. colt urinary infection. Tltey will give 
an indication of the various tv'pes of surgical treatment adopted before the infection 
could he controlled. 

Hydronephrosis of varying degree is perhaps the commonest lesion disclosed. A 
woman of 34 had a persistent infection with a right-sided pain for eight years which 
had failed to respond to the usual measures and to a course of renal lavage; exploration 
showed no obstructive cause for the hydronephrosis and renal sympathectomy was per- 
formed; sixteen months later the kidney was still dilated but the urine was sterile and 
remained so when she was seen over four years later. Other procedures which may be 
required are nephropexy; division of aberrant vessels and plastic operations. One illus- 
trative case of the last mentioned may be given ; 

A woman of 31 had an acute pj-elitis following an operation for prolapse, with 
persistent B. coli infection. There was a large hydronephrosis. The choice of 
conservative surgery in preference to nephrectomy was made because of her youth. 
A plastic operation ' was done with resection of the redundant pelvis. Three years and 
eight months later the urine remained sterile and the kidney was much smaller and 
concentrating well. , . , 

In some of these cases the infection and destruction of kidney substance is too far- 
advanced for conservatiic surgery, and nephrectomy is necessary, but one is reminded 
of the need for conservatism by the frequent finding of a bilateral hydronephrosis. 

Sometimes dilatation may affect a calix only; a woman of 29 had been treated by 
sulphonamides and by appendicectomy but still had recurrent infection; the hydrocalix 
contained a collection of infected stones. Nephrectomy was done and she was free from 
infection eight months later. 

Another unusual cause, but one which may give rise to difficulty in diagnosis is a non- 
opaque calculus. A girl of IS had recurrent attacks of so-called pyelitis with occasional 
hPcmaturia: intravenous pyelography appeared normal, hut the retrograde pyelogram 
showed a circular negative shadow in the pelvis; it was a urate stone, which was removed, 
and the attacks ceased. 
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Dilatation of the ureter may occur as a result of neuromuscular dysfunction and is 
sometimes associated with recurrent pyelitis in children or adults; a child of 4 had such 
attacks and the slight dilatation of the ureters was the only lesion found. She was 
treated by presacral sympathectomy; the urine was then sterilized by ammonium 
mandelate and she has remained wcil for nine years. 

Ureteric stasis is often present in these cases; sometimes a cause can be found for it, 
such as a ureterocele, but in others no such cause is apparent. 

A more advanced degree of hydro-ureter where fibrosis has occurred requires reimplanta- 
tion of the ureter into the bladder. ' ‘ 

In pyelitis of pregnancy the diiatation recovers after delivery. 1 am not fond of 
ureteric catheter drainage in these cases but prefer to treat them on the ordinary lines. 

B. coli pyelitis may mask a more serious condition. A woman had nus and B. coli 
in her urine; after a course of ammonium mandelate the urine became' sterile but the 
pus and the pain remained. Further investigation became necessary and the urine from 
the nght kidney was found to contain tubercle bacilli; nephro-iircterectomv was the 
surgical treatment. 


The lower unnarv tract and the genital tract must also be investigated; in the male 
chronic prostatitis is sometimes found as the primary lesion, and in the female the 
cervix may contain an erosion. The urethroscope is needed in some cases of congenital 
urethral valve, bom for diagnosis and treatment. Congenital abnormalities frequently 
lead to dilatation and stasis, conditions which predispose to persistent investigation. Horse- 
shoe kidney IS an example where the faulty drainage is sometimes amenable to surgical 
correction. Renal reduplication is another. In one case the lower half of the left kidnev 
was a pyoncphrotic sac; it was treated by hcminephrectomy. 

If investigations of the iirinan- tract prove negative the gastro-intesiinal tract mav give 
1 ^ repeated attacks of pyelitis: the urine was sterilized bv sulphona- 

mides but the attacks recurred .after any over-cxertion. The urinarc' tract was Lrmal 
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DISCUSSION ON DIAGNOSIS AND TREATMENT OF B. COLI PYELITIS 


Mr, E. W. Riches: This discussion includes B. coli pyelitis of adults, pyelitis of infancy, 
and special varieties such as pyelitis of pregnancy;,! shall deal mainly with the disease ns 
it affects adults. 

There are two main clinical varieties, acute or subacute, and recurrent. The so-called 
chronic pyelitis is always a pyelonephritis with tubidar involvement, and even the name 
recurrent pyelitis usually conceals some other lesion which is responsible for stasis, atony 
or trauma in the urinary tract. 

The two principal aetiological factors arc a lowered resistance, and bacterial invasion. 
The low'crcd resistance is exemplified by the frequent occurrence of n chill, expo.siirc 
to cold, or c.xcessive alcohol before the attack starts. The bacterial invasion is 
generally Irom the houcl, a preceding constipation or diarrhica giving the clue to its 
origin, and the infection is usually lymiph-bornc from the colon. Ascending infection 
from the bladder by peri-ureteral lymphatics or possibly by the lumen of .a' dilated ureter 
is another route, and occasionally a htemntogcnous infection may occur from some other 
septic focus in the body. The origin from the bladder is suggested when the symptoms of 
cystitis precede tho.se of renal infection, although it seems impossible to have renal 
without bladder infection and the term pyelocystitis or cystopyclitis is preferable. Indeed 
the distinction between pyelitis and cy.stitis is a .somewhat arbitrary one; if pyre.via or 
renal pain occurs in a patient with cy.stitis the label pyelitis is attached; catheterization 
of the ureter is contra-indicated in an acute ca.se, but rvlicre it has been done a high 
proportion of the cases show a sterile kidney urine. 


The symptoms in the acute phase arc well known; pyrexia sometimes with rigor, 
nausea or vomiting, a rcnnl ache, polyuria, frequency and dysuria, and rarely slight h»t 
p.ainful htematuria if the accompanying trigonitis is .severe. The urine is characterisiically 
acid, pale, of knv specific gravity with an uhplea.sant odour and a surface .sheen which 
develops on standing. The finding of pus and B. coli in the urine is the only confirain- 
tory investigation required, and a response to proper medical treatment is evidence of the 
correctne.ss of the diagnosis. Fuller invcstigatiotis arc reserved for persi.stcnt or recurrent 
eases. The differential diagnosis from acute appendicitis or salpingitis is made on the 
site of the tenderness and die prc.scncc of pus and B. coli in tlie urine, although appendi- 
citis and pyelitis may coc.xist. 


The treatment of flic acute ca.se con.sists of rest m bed, with warmth, copious finkb, 
attention to the bowels and the administration of alkalis in sufficient doses to make the 
urine alkaline. Thi.s may mean up to two drachms of potassium or' sodium citrate tivo- 
hourly. When the temperature has been normal for a feiv davs a further hactcriologic.il 
examination of the urine is made and the continued presence of B. coli or of pus demands 
a course of cither one of the .sulphonamidcs or of nianclclic acid. Sulplionamidc.s arc 
quicker in their sterilizing effects, taking about lialf Uic time of mandclates; a high fluid 
intake and alkalis are maintained and the danger of sulphonamide anuria is tlicn 
minimal. The drugs arc not alway.s \ycll tolerated, and may produce nausea and vomit- 
ing if given in adequate doses, E/ficicncy and to/cration seem best combined iu 
sulphadiazine for this infection. Mandclic acid is best given as ealeiiim or ammoniuni 
mandelatc; fluid intake must be restricted to two pints daily and a full dose of the 
preparation equivalent to 3 g. of mandclic acid must he taken four rimes a dav for ten 
to fourteen days. The urine .should reach an acidity of pH 5-3; if it doe.s not aminoniiini 
chloride must be given. 

For a pure B. coli infection I find mandclic acid more generally useful tlian suinhoiia- 
mides although it loo is unpleasant to take. It ran safely be' given to an anilnilant 
patient. For the speediest cure, hmyever, .sulphonamidcs should be given «ith dknlis 
from the outset. If the case fails to clear up under one of the.se nicnsurcs it i^ probably 
not one of uncomplicated pycliti.s. ‘ ’ 

In the diagnosis of the lecunent or persistent ease, search nnust be made for the 
ultimate cause of the sta.sis, atony or trauma which keeps up the infection, j, .. 
in the urinary tract itself, or in the genital or intc.stinnl tract. Once found it ^ , 
removed or corrected; and the infection treated. A.s rlic lesion is nio.st comnionlv f„u,rri 
tV,/> ^irimrv tract investicaiions should as a rule start there, and the most i,c„r i 
stardng poinfis an intravenous pyclograni, I prefer to do that before cystosco ‘ 

^ V iifdicate or obviate the need for an instrumental pyelogrnni and tliiis save tbj. ’ 

^ nd ^vstosconv. A plain X-ray of tlic urin.irv tract rarely pros enough info.?, - 
unoTwbiK' even if stones arc found the full e.xtent of the Ic.s,ot, ,s on,v 

hy the excretion urogram. 
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specimen that Itas been thoroughly shaken. The urine from a male child, obtained after 
cleaning the penis, and e.xaniined in this way, should be free of pus, but in a girl, even 
ia the absence of any demonstrable vulvitis, one or two pus cells may be found in each 
field under a 1/6 power of the niicro.scope, and therefore a number of cells per field in 
excess of this is required before the diagnosis of pyelitis is made. If the finding of pus 
in the urine is die principal criterion in the diagnosis of pyelitis, then a catheter specimen 
is not strictly necessary, or perhaps it would be better to say that it is unnecessary to 
wait upon a catheter' specimen before making die diagnosis. A catheter specimen is only 
necessary if culture of the urine is contemplated, but in practice it is a great advantage 
to know the infecting organism, as this knowledge may determine the type of treatment 
to be undertaken. In a male child, a non -catheter specimen of urine obtained after 
careful cleaning of the penis, and the rejection of the first Tew drops of urine, will usually 
suffice for culture, but in a female infant a catheter specimen must be insisted upon if 
culture is intended. The culture of bacilli from a “clean” but non-catheter specimen of 
urine from a girl is of no clinical significance. 

The amount of pus varies also from dav to dav. When the temperature is high pus 
may be absent from the urine, and then with a sudden fall in the fever a gush of pus 
appears in the next specimen, as though the temperature had been associated with pus 
pent up in the renal pelvis or in an unerupted abscess within the kidney substance. 
A^Ticn pus is plentiful it is common for the cells to clump together in batches of 100 
or more. 

As to other changes in the urine, the output is usually diminished until treatment has 
had time to take effect. The reaction (in B. colt pyelitis) is strongly acid. Albumin is 
present in amounts comparable with the amount of pus, but examination for albumin 
is of no importance as a means of diagnosis. Blood cells are also often present, although 
seldom sufficient to discolour the urine. Casts, especially hyaline and granular, may 
also be present, depending on the degree of renal involvement, and epithelial cells from 
the urinar)' tract are often plentiful. 

Differenlinl diagnosis. — Various conditions may be mistaken for pyelitis. Irritability, 
vomiting and constipation in a young child form a triad of symptoms always calling to 
mind tuberculous meningitis, while the signs of meningism that may occur in pyelitis 
may suggest some more acute form of meningitis. In infants the vomiting and passage 
of loose stools may make the picture of gastro-enteritis so prominent that the possibility 
of pyelitis may at first be overlooked. In older children, tenderness over the right side 
of the abdomen and some guarding of the muscles may simulate appendicitis. It must 
suffice to say that errors of diagnosis will continue to be made so long as a routine 
examination of the urine is omitted from the clinical examination. 

Treatment . — Before the advent of sulphonamides, acute B. coJi pyelitis was treated 
with alkalis, usually with conspicuous success. Provided the alkaline treatment was 
efficiently carried out, failure to achieve cure was usually an indication of the presence 
of urinary stasis, and in children such stasis is almost always due to some congenital 
abnormality'- of the urinary tract. Hence a failure of alkaline treatment was an indication 
for further investigation of the urinary passages by such means as intravenous pyelography, 
and cystoscopy with retrograde pyelography. Harmful effects from the alkalis were 
seldom met with, although in infants thev would occasionally cause a temporary cedema, 
or promote looseness of the stools. 

T^e sulphonamides are such efficient sterilizers of the urine, that they will often exert 
this effect in the face of urinary stasis. If these drugs are used as a routine in acute 
pyelitis, the child is afforded no opportunity of indicating whether urinary' stasis is 
H^sent, nor whether pyelographic investigation is really necessary. It follows that if 
these drugs are used as the first line of attack in acute pyelitis, successful treatment 
.should be foHoued by' a routine pyelography in case some underlying cause of urinary' 
stasis be overlooked. My personal opinion is that this is not fair to the children. More- 
over sulphonamides, as is uell known, are capable of exerting toxic effects. It is tliere- 
fore my practice to continue to treat acute B, coU pyelitis by alkalis; if this fails, to turn 
to sulphonamides, and later on to investigate this group of children by pyelography. 

_ Alkaline therapy.— The urine must be rendered alkaline as swiftly as possible, and 
Its alkalinity' maintained for two to three weeks. Either potassium citrate alone, or a 
cornbination of the citrates and bicarbonates of sodium and potassium mav be used. For 
10 two-hourly by day and three-hourly by nigbt tvill suffice, for an older 
raild the dose may be increased to gr. 20 or 30; simple fluids should also be pushed. 
Each S[wcimen should be tested with litmus paper as soon as it is passed, and in an 
intant the litmus paper can be incorporated in the napkin. It is usually easy to reduce 
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save for some stasis on the right side, hut the crccum was found to be jjcrsistcntly in 
the pelvis and at. operation the appendix, also lying in the bottom of tlic pelvis, was 
distended with pus at its rip which lay behind the bladder. 

Other focal points of infection wltich should receive attention in obscure cases arc tlie 
gall-bladder and the teeth and tonsils and sinuses, “Honeymoon pyelitis” requires syni- 
piitlictic consideration and explanation, with treatment on medical and gyna.’cological 
lines. . ° 

To summarize, uncomplicated acute pyelitis due to B. coli will respond to medical 
measines; instrumentation plays little part in its treatment. The effective urinary anti- 
septics arc mandelic acid and the suipbonaniidcs. A case' which docs not resnond to a 
properly given and supervised course of treatment should be regarded as having some 
other lesion which must be searched for and treated if the patient is to be curctl. The 
persistence of pus cells after the urine has been sterilized is a tvarning that rcciirrcncc 
of infection is likely. 

Dr. Wilfrid Sheldon: Age . — Although pyelitis occurs at any age it is most common in 
childhood and may be encountered within a few days of birth; indeed its incidence in 
childhood is greatest during the first year, after trhich it shows a considerable decline. 

Se.x. Pyelitis is certainly much niore common in the female in the case of children 
beyond the age of infancy, but at a time when tlic disease is most frequent, namely in 
the first year, the incidence in boys and girls is roughly equal, while in the neonatal 
period there is actually a preponderance in boys. The sex incidence in the first year, 
at a time when napkins arc being worn, serves to throtv doubt on the victv that pyclith 
is usually the outcome of an ascending infection, for at no age is the perineum so liable 
to heavy contamination as in infancy, and if ascending infection takes place more easily 
in the female than in the male, then pyelitis in infancy should be particularly a disease 
of girl babies, To teach that pyelitis is more common in girls calls for modification . 
when speaking of infants, otherwise the possibility of pyelitis being the explanation 
of obscure fever and illness in boys may pass im.suspcctcd, and the need to obtain a 
specimen of urine and examine it under a microscope for the presence of nus cells may 
be overlooked. 


Relation to other diseases. — Although in many instances pyelitis appears to he a primary 
condition, it not infrequently ari.scs in infancy as a secondary di.snrder. The most 
common predisposing illness is gastro-enterhis or some less severe' disturbance of intestinal 
function such as the passage of loose curdy stools or constipation. 


diagnosis 
of the pr 


oi me priiuiiiy ausciise lu le.iei in urimary cases lllC OllSCt 

is usually swift. The temperature rises quickly 4° or 5°, and tlmreaftcr tends to show a 
daily swing oyer 3° or 4°; in young children there may be a burst of convulsions, and 

1 l»r virr/^ro tn'iv nf'r'iir Vninitilll? IS nilllOSt 1 11 Vti o 1 ^ 1 « • . ‘.i .1, 


urine, wane uic pauici tonipic-Aiu cApzession compound a facics at once 

suggestive of the disease. The pallor should noi be mistaken for an.xmia which is only 
present in cases of long standing, but examination of the blood will reveal a nolv- 
roorphomiclenr Icucocytosis. At times the irritation of the nervous system may lead to 
a condition of mcningismus, with stiffness of the neck and a positive Kernig's^ sign so 
much so that examination of the ccrcbio.spmal fluid may .seem justified, although 'this 
may be rendered unnecessary if a prehnnnary examination of the urine is msHr In 
older children irritahilitv is likely to be replaced by headache and min in .i' i ■ ■ 

and at this age there is usually frequency of micturition both bv day and night’ 
while younger children may tcmponinly sunender their reccurlv .icnniLr : T- 

Pain is not a prominent symptom, though older children ni^v LmoIai.r h n"^', ' 
in one or other loin, and may be tcndei over the hypogasuium Altb i' 
their irritability infants may seem tender almost everywhere, if the 
while the abdomen is palpated, the features may be seen to w ince wlm.,' i'’ 
is applied to one or other loin. Occasionally infants also seem to cxne, prc.ssure 

intolirable pain, which they indicate by their sudden scrc.am.s with a stiffcnS^iod"" “d 
an anguished expression, and such attacks have been attributed to the mssal, / 
of pus down the ureters. - ' ' ' ot clots 

Diagnosis.— This turns on the microscopical examination of the urine for „ , 

logicanaboratorics usually report upon the urinary deposit obtained after Wmvit 
din hut many doctors possess a microscope but no centrifuge, and in niv o„ 
preferable to examine a drop of imcentnfugahzcd nrn.e taken from thc^ m'^ 
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iliac artery. The left ureter is protected by the promontory of the sacninr and it is 
crossed by the sigmoid colon, pcri.stalsis in which will necessardy lead to intermittent 
release of any pressure which might occur. In a pyclogram taken at the 20th to 24th 
week, the tight ureter will, in most casc.>: of normal pregnancy, be seen to be markedly 
dilated, the dilatation affecting both the pelvis and the caliccs, and ceasing abruptly at 
the pelvic brim. Any dilatation that is found below this point is the result of muscular 
atony occurring early in pregnancy and common to both ureters. Marked dilatation 
may or may not lead to stasis, but should stasis be present infection is likely to occur, 
for it is known that 7-5% at least of normal pregnant uoracn have B. cofi in their urine. 

Tins atony which affects the ureteral muscle in pregnancy is thought to be due to the 
presence of progesterone which is known to liavc an inhibiting influence on all plain 
muscle — for example, intestinal distension is a constant feature in early pregnancy and 
not infrequently occurs in the pre-menstrual state. OEstrogen appears to have a similar 
eflect on the urinary tract, for Harold Burrows has shown that administration of this 
substance to mice is followed by marked dilatation of the ureter , and bladder. He 
believes the nbenomcnon to be due to interference with the neuromuscular mechanism 
of urination.' 


Ureteral dilatation may be present with large ovarian cysts and impacted pelvic fibro- 
myoniata, both ureters being equally aftccted. Inflammatory conditions in the pelvis — 
such as a cellulitis — may cause similar changes and chiefly affect the ureter on its 
particular side. Finally, infections of the cervix are, as Winsbury-White has pointed 
out, a frequent and important cause of urinary infection and unless borne in mind and 
eradicated may be often a cause of unexplained recurrent pyelitis. 


Diagnosis. — Pyelitis of pregnancy may present itself with acute symptoms of which 
the most outstanding may be right-sided abdominal pain, with rigidity and great tender- 
ness, and appendicitis may be closely simulated. In appendicitis the temperature is 
Mver so high and the tongue never so clean, and in pyelitis the pulse is in relation to 
the temperature and rigors are frequently present, while the point of maximum tender- 
ness is situated posteriorly over the costo-vertebral angle. Direct examination of the 
'nine for pus and organisms should settle the diagnosis. In late pregnancy the differential 
t-iagnosis may be even more difficult owing to the fact that the site of the appendix is 
afanormally raised by the enlarging uterus, and in cases of appendicitis there" may be 
■yparent tenderness over the kidney leading to a diagnosis of pyelitis. The greatest 
danger is that both these conditions may co-csist and an appendicitis he overlooked. 

Another outstanding symptom mav be vomiting which can be extremely severe, and 
It IS not uncommon to see cases of this sort diagnosed as hyperemesis gravidarum 
especially when occurring in early pregnancy and without examination of the urine. On 
the other hand, should pyelitis occur in late pregnancy, a diagnosis of “albuminuria” has 
eccasionally been submitted, but the absence of anv rise in the blood-pressure should be 
sufficient to exclude this possibility. 

Finally, in mild cases of pyelitis symptoms may consist only of pain in the small of 
me bach and there may be no urinarv symptoms whatever which would point to the 
true nature of the disease. The condition mav be overlooked completely and the 
sriuptouis ascribed to lumbago or to the manv ills that the flesh is heir to— -espedallv in 
me pregnant woman. Tile microscopic examination of a drop of urine can make the 
diagnosis. 


Treatmenl.—li was Meave Kenny who first introduced the sulphonaniide drugs in the 
rcaimcnt of urinary infections and hv so doing reduced the duration of the disease 
mni fourteen days at least to an average of three days. Sulphanilamide is adequate 
tut all B. coli infections, but sulphathiazole, sulphadiazine, and sulphamezatbine are all 
-'Tially effective and are often preferred. In using sulphathiazole. which is less soluble 
t lan sulphanilamide, an adequate fluid intake of not less than five pints per diem must 
given to prevent the drug crystallizing out in the tubules. Should the drug 
e administered in the pueqierium it is noteworthy that sulphonamides are excreted in 
the milk but not in sufficient strength to upset the child. 

Terniination of pregnancy is ver)’ rarely called for. At the ]cssop Hospital, Sheffield, 
wnere between 1,200 and l.dOO deliveries occur yearly, Mr, Eric Stacey informs me that 
■U-’rf,?! ^ three years has this procedure been necessary, and at the West 

A' . Hospital, Mr. Stern has performed this operation only three times in the last 
tlicse cases had onlv one kidnev. The operation was necessarv in only 
rions woman 16 weeks pregnant with no previous history of urinarv infec- 

Severe tematurla dcvlloned‘^"'^n"’^“‘*‘”^ the.sulphonamides and ureteral catheterization. 

, dc\ eloped and the patient became profoundly toxic and her condition 
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the iinne to neiitrtil, hut tliis will not siilTicc, enough alkali must he given to take thi 
urine over to alkaline. When this point is reached the cfTcct on the child i.s oftei 
dramatic, the fever sidtsiding and the irritability tjuickly passing away. Failure o 
alkaline therapy is shown not only by persistence of illne.ss and pyuria, but also by tlr 
urine becoming olTensive, 

Sulphonumide itierapy . — In B. coli pyelitis the concentration of sulphonamidc in tlr 
urine required to render it sterile is about 50 mg. per 100 c.c. Although estimation 
of the urinary sulphonamidc level arc not o.sscntial as a routine procedure, they slioiilt 
always be carried out before assuming that any ca.se has failed to re.spond to this grouj 
of drugs. In pyelitis, the concentration of these drugs in the urine is of more importano 
than the concentration in the blood, and the desired urinary level can usually he ohtainc; 
with a dose which is less than that required for infections in other systems of tin 
body. Difl'erent workers jrrefer different preparations; my preference in urintiry infection 
is for sulphathiazole or sulphamczathine, both of which are in general well toloratet 
by children, and are less likely to irritate the urinary passages by crystallization than i: 
suljrhadiazine. The drug is administered everv four hours throughout the twenty-foui 
hours, giving 0-25 gram per do.se in the first year, 0-5 g. from 1 to 5 years, and 0-75 g 
from 5 to 10 years. This roughly corresponds to 0-2 g. per kilo hody-tveight per day 
It is advantageous to give a small do.se of alkali, such as S gr., with each dose in ordci 
to assist toleration. Tlic benefit of the sulnhonamidcs is usually apparent within forty- 
eight hours. 

Cliro)iic pyuria . — Chronic or recurrent B. coli infection of the urinary tract in children 
is almost always the result of urinary stasis, cau.scd as a rule by some congenital deformity 
of the passages, but occasionally by a calculus. Urinary tract deformities arc by no 
means uncommon, occurring in about 2-5% of all post-mortem examinations in children. 
Not only do they render B. coli infection more likely, but akso make it more resi.stant to 


ti eatment. 

Manv deformities can be eradicated or ctirrectcd by surgical operation, which should 
then of course he undertaken. There is a smaller group in which both kidneys are 
involved, and may be so disorganized that surgery i.s not hkcly to he successful. There 
is also a group in which obstruction to the flow of urine i.s due to ncuronuisculat 
dysfunction rather than to anatomical abnormality. The.sc latter groups must he dealt 
with medically, the object being to overcome and preicnt infection. Obstruction may 
sometimes be considered to be due to muscular .spasm, anti ftivourable results have then 
been found to follow’ cour.ses of pituitrin, although my own experience in these cases— 
admittedly a limited experience — has becn di.sapjiointing. 

The attempt to limit infection in chronic or recurrent cases by means of alkalis is 
quite useless, and although extensive trials have been made of hexaniine, hexylre.sorcinol 
and similar urinary antiseptics, vaccines, and sera, they are mostly without clfect. The 
sulphonamidcs arc here the most useful group of dnig.s, and they arc given in the 
manner described for acute pyelitis. If the history shows that recurrences are likely, 
once the infection has been overcome a much smaller maintenance dose of sidphonaniidc 
may be given over severtil months in order to pievenl further relapses. Accortiing to the 
age of the child, a do.se of 0-5 g. to I g. given in tlivided do.scs during the dav may be 
sufficient for this purpose. . t i • 

The sulphonamidcs hare proved so succe.ssful in B. coli infections that sterilization of 
the urine by mandclic acid is seldom called for. If, liowever, there is anv contni-indication 
to giving the sidphonamides, such as mtolei.ancc or Icucopenia, calcium mandclatc, or 
ammonium mandclatc in the form of the elixir, may he used, giving a tcaspoonful two 
to four times a day .according to the age, together with sufficient timmonium phosphate 
to keep the pH of the urine down to the urine being tested daily with incthvl red. 
It should he pointed out that when the kidneys arc considerably damaged, and their 
concentrating power diminished, they are more likely to attain a sufficient concentration 
of sulphonamide than they arc of m;mdchc acid. 

B. coli falls within the group of organisms inscn.sitive to penicillin, and therefore the 
use of this drug in B. coli pyelitis is not likely to be henelicial. 

Mr. Douglas MacLeod: Pycliti.s associated with child-bearing i.s a comoaraticcly common 
complication of pregnancy and is found to occur in about I „f .-,11 pregnant wo.nen 

First there is marked atony of the iiicteiitl mtisele which leads to dilatation actual 


wecTt and at that pre.ssurc from 

the mowing uterus begins to m.ike itscll leu ana aitcct.-, the right ureter more than the 
lift ^ This IS almost certainly due to the fact that the meru.s leans towards the right side 
iird, iiraddition. the right ureter lies m a more exposed po,s.ti„n as it crosses the S.mi 
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iliac artery. The left ureter is protected by the promontory of the sacrum and it is 
crossed by the sigmoid colon, peristalsis in which will necessarily lead to intermittent 
release of any pressure which might occur. In a pyelogram taken at the 20th to 24th 
week, the right ureter will, in most cases of normal pregnancy, be seen to be markedly 
dilated, the dilatation affecting both the pelvis and the calices, and ceasing abruptly at 
the pelvic brim. Any dilatation that is found below this point is the result of muscular 
atony occurring earlv in pregnancy and comnron to both ureters. Marked dilatation 
inav or mav not lead to stasis, but should stasis be present infection is likely to occur, 
for it is known that 7-57,. at least of normal pregnant women have B. coli in their urine. 

This atony which affects the ureteral muscle in pregnancy is thought to be due to the 
presence of progesterone whicli is known to have an inhibiting influence on all plain 
muscle — for example, intestinal distension is a constant feature in early pregnancy and 
not infrequently occurs in the pre-menstrual state. CEstrogen appears to have a similar 
cfl'ect on the urinary tract, for Harold Burrows has shown that administration of this 
substance to mice is followed by marked dilatation of the ureter ^ and bladder. He 
believes the phenomenon to be due to interference with the neuromuscular mechanism 
of urination. 

Ureteral dilatation mav be present with large ovarian cysts and impacted pelvic fibro- 
myomata. both ureters being equally afliccted. Inflammatory conditions in the pelvis — 
such as a cellulitis — may cause similar changes and chiefly affect the ureter on its 
particular side. Finallv, infections of the cervix are, as Winsbury- White has pointed 
out, a frequent and important cause of urinary infection and unless borne in mind and 
eradicated mav be often a cause of une.xplained recurrent pyelitis. 

Diagnosis . — Pyelitis of pregnancy may present itself with acute symptoms of which 
the most outstanding may be right-sided abdominal pain, with rigidity and great tender- 
ness, and appendicitis may be closely simulated. In appendicitis the temperature is 
never so high and the tongue never so clean, and in pyelitis the pulse is in relation to 
the temperature and rigors are frequently present, while tire point of maximum tender- 
ness is situated posteriorly over the costo-verlebral angle. Direct examination of the 
urine for pus and organisms should settle the diagnosis. In late pregnancy the differential 
diagnosis may be even more difficult owing to the fact that the site of the appendix is 
abnormally raised by the enlarging uterus, and in cases of appendicitis there may be 
apparent tenderness over the kidney leading to a diagnosis of pyelitis. The greatest 
danger is that both these conditions may co-exist and an appendicitis be overlooked. 

Another outstanding symptom mav be vomiting which can be extremely severe, and 
it is not uncommon to see cases of this sort diagnosed as hyperemesis gravidarum 
especially when occurring in early pregnancy and without examination of the urine. On 
the other hand, should pyelitis occur in late pregnancy, a diagnosis of “albuminuria” has 
occasionally been submitted, but the absence of any rise in the blood-pressure should be 
sufficient to exclude this possibility'. 

Finally, in mild cases of pyelitis symptoms may consist only of pain in the small of 
the back and there may be no urinary symptoms whatever which would point to the 
true nature of the disease. The condition mav be overlooked completely and the 
symptoms ascribed to lumbago or to the manv ills that the flesh is heir to — especially in 
the pregnant woman. The microscopic examination of a drop of urine can make the 
diagnosis. 

Treatment . — It was Meave Kenny who first introduced the sulphonamide drugs in the 
treatment of urinary' infections and by so doing reduced the duration of the disease 
I'om fourteen days at least to an average of three days. Sulphanilamide is adequate 
for all B. coli infections, but sulphathiazole, sulphadiazine, and sulphamezathine are all 
.equally effective and are often preferred. In using sulphathiazole, which is less soluble 
than sulphanilamide, an adequate fluid intake of not less than five pints per dietii must 
always be given to prevent the drug crystallizing out in the tubules. Should the drug 
be administered in the puerperium it is noteworthy that sulphonamides are excreted in 
the milk but not in sufficient strength to upset the child. 

Termination of pregnancy is very ratelv called for. At the Jessop Hospital, Sheffield, 
where between 1,200 and 1,400 deliveries occur yearly, Mr. Eric Stacey informs me that 
three years has this procedure been necessary, and at the West 
. isddlesex Hospital, Mr. Stern has performed this operation only three times in the last 
ten years, and one of these cases had only one kidney. The operation was necessary' in only 
one of my cases a woman 16 weeks pregnant with no previous history of urinarv infec- 
^ tons, who resisted all treatment including the. sulphonamides and ureteral catheterization, 
severe mmatuna developed and the patient became profoundly toxic and her condition 
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giave. The pregnancy was terminated by hysterotomy with a dramatic result for withiii 
three days she was perfectly well. It is difficult to believe that pressure of the uterus 
had so much effect so early in pregnancy, and the rapid improvement must he assumed 
to be due to the tvithdrawal of some hormone. 

J have not discussed puerperal pyelitis; this is usually an ascending infection from a 
previous cystitis, and both kidneys arc usually involved. Urinary infections, including 
pyelitis, are the commonest causes of puerperal pyrexia. 

In my opinion the acute severe form of pyelitis in pregnancy is not nearly as common 
as is supposed. At Queen Charlotte’s Hospital in 1939 there were only six cases among 
1,819 deliveries, 0-3%, and at tlie jessop, Mr. Stacey reports a similar figure,* Secondly, 
though pyelitis must always be uppermost in our minds when consulted b}* a pregnant 
woman complaining of abdominal pain, the possibility of an acute appendicitis is always 
present and a wrong diagnosis may cost the woman iter life. 
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Mr, Howard G, Hanley: The following data were obtained from a study of 200 con- 
secutive cases of acute Ii. coli pyelitis in women of the child-bearing age (15 to 47). There 
are 100 non-pregnant and 100 pregnant patients, 

A diagnosis of pyelitis is incomplete without ascertaining where the jirimnry pathology 
or infection lies, since I am sure that the pyelitis is only a dramatic incident in the course 
of a generalized urinary tract infection. ' 

A full urological investigation was performed in every case— whether it rc.spondcd 
to chemotherapy or not. 18%' of the non-pregnant and 16% of the pregnant cases 
were found to have some gross urological abnormality such ns calculus, hydronephrosis, 
tuberculosis or a congenital lesion, c.g. hydro-ureter, ectopic or horseshoe kidney or 


double pelves. 

32% of the non-pregnant and 31% of the pregnant women gave a history of some 
previous urinary tract infection, c.g. pyelitis, cystitis or urethritis. 

The most important group contained the tvomen with a urcthro-trigonitis which u.sunlly 
preceded the onset of the pyelitis. Cysto-urethroscopy showed that 44% of the ‘non- 
pregnant and 37% of the pregnant women had urethral polypi, inflammatory strictures 
or lesser pathological conditions w'hich subsequently required diathermy fulguration or 
urethral dilatation. . 

Seven cases of "honeymoon pyelitis were encountered, all of whom had an acute 
urethro-trigonitis. This type of pyelitis can occur in married or even parous women as 
well as in newly married patients. 

The' fact that sexual intercourse or instrinnemation in the presence of urethral inflam- 
mation can precipitate an attack of pyelitis, is strong presumptive evidence that the 
pyelitis is an ascending infection from the lower urinary tract. 

By combining the cases w'ith gross disease, those with a previous history of urological 
infection and the urcthro-trigonili.s groiip, of the non-pregnant and 54% of the 

pregnant women had a focus of_ infection in the genito-urinary system which might 
kasilv have precipitated the pyelitis. « . 

The incidence of pyelitis in pregnant and non-pregnant women was almost the same, 
and I feel that there is nothing special about pyelitis of pregnancy”; it is merclv a 
pyelitis occurring in a t° jbe physiological dilatation the 

symptoms arc more severe and the treatment more difficult. 

Treatmeni.—ht 1939 hexamine mandelatc therapy was substituted with benefit for the 
usual alkaline diuretic mixture.s. In 1942 sulph.athiazole was adopted roiitinelv and 
a dramatic reduction in the seventy of the disea.se. Alkalis arc useful to protect 
made a of fever and to combat acidosis. protect 

'^Following the increased use of chemotherapy by general practitioners since 1942 the 

Following pyelitis admitted to the hospital has dropped by over two thi,a 

“V-v'reSv cvere cases me nmv rare. Twelve of the pyeliti's Z;! p/egnancy 
ivhilc real') of t!,em prior to the chemotherapy period. JJ't'ents 

rccjiureci pciMc ’ 
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Medicine in Jungle Warfare 
By Brigadier N. Hamilton Fairley, C.B.E., F.R.S. 

Director of Medidtte, A.M.F. 

Ik jungle warfare far more casualties arise from disease than from enemy action. 
During the earlier New Guinea campaigns casualties from sickness were five to thirty 
times as common as battle casualties, and malaria and dysentery proved a more serious 
menace than the Japanese. For this reason it became necessary to instruct every soldier 
how to avoid disease in the jungle, especially as most of these diseases were avoidable. 
Training in tropical hygiene now constitutes an integral part of training for jungle 
warfare. 

Owing to the numerous diseases transmitted by biting insects, the clothing of the 
soldier in the jungle is of major importance. Shorts are dangerous for though they are 
cool to wear, they increase the surface area of exposure to trauma and insect bites, 
increase the incidence of tropical ulcers, septic sores, dengue, filariasis and malaria and 
prevent the effective applicadon of anti-mite fluid for the prevention of scrub tj'phus. 
Trousers, gaiters and long-sleeved shirts are essential in jungle warfare. 

An analysis of the types of sickness casualties during six months’ campaign in the 
Huon Peninsula and the Markham-Ramu Valley are shown below; 

Malaria (iO'5";, 

Dengue 

D>’sentery and dtarrhcra fi'5% 

ScruV typl^us 2-5% 

Skin and other diseases 13 0'i 

The ratio of sickness to battle casualties vas approximately 10 : 1. 

B.\ciLLARy Dysentery 

Bacillary dysentery had been the most frequently encountered disease transmitted by 
infected food and polluted water. Human carriers and flies are important factors in 
the disseminadon of this disease. In the Middle East, fly transmission was the common 
mode of spread; in the South-West Pacific and Netherlands Ea.st Indies infection by 
polluted water is common; this is due tci the habit of the natives in defecating directly 
into streams and rivers. 

Early in 1941 in the Middle East 30 lb. of sulphaguanidine were sent to Colonel 
Buttle by Professor Marshall of Baltimore. Colonel J. ' S. K. Boyd and the writer 
investigated its therapeutic value, limiting observations in the first instance to severe 
cases of bacillary dysentery where the organism had been isolated. Shiga infection 
was specially studied as this was the .only form of dysentery liable to be fatal. Our 
findings which were reported in 1942 proved conclusively that sulphaguanidine was a 
specific cure for Shiga dysentery as well as for the mildet dysenteries of Flexner-Boyd 
type. Owing to the necessity for identification of the organism in the early cases 
investigated, it was generally not feasible to give the drug until the third or fourth 
day of the disease. As anticipated, later experience showed that the administration 
of sulphaguanidine in adequate dosage within a few hours of onset, resulted in a 
dramatic cessation of the diarrhoea, the early production of normal stools and rapid 
cure. In such cases the disease is practically aborted since multiplication of dysentery 
bacilli is terminated before the colonic mucosa is seriously damaged. Convalescence is 
correspondingly shortened and many cases are cured without needing to be admitted 
to hospital. Several results have followed the widespread use of sulphaguanidine in 
adequate dosage in the Field a'nd hospitals in New Guinea; (I) The admission rate to 
hospital has been markedly lowered. (2) The disease appears to be changing its char- 
acter or disappearing; this is indicated by the fact that it is now only possible to isolate 
dysentery bacilli in approximately 10% of diarrhceal cases admitted to hospital. (3) The 
mortality rate in the last 10,000 cases had been 1 ; 5,000 

More dramatic evidence of its value from a military viewpoint was obtained during 
fighting over the Oiyen Stanley Ranges on the Kokoda trail in 1942, when severe 
dysentery broke out in Australian troops. Japanese troops were at ‘ this time dying 
from dysentery and both forces had, of necessity, polluted the area in the immediate 
Mcinity of the narrow jungle trail, along which successive advances and retreats nere 
March — K pio. 1 
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being made. As the epidemic iiicreasc'd in severity, grave concern tvas felt regarding 
the dysentery casualties in tlie Au.stralian Forces. At this juncture all the available 
reserve of suiphaguanidine in Australia was rushed by air to Moresby and transported 
to the forward area, where till troops with diarrhoea were immediately treated. At cadi 
Regimental Aid Post (R.A.P.) established along the trail at intervals of- a- few miles, 
suiphaguanidine in doses of 4 grammes (1 drachm) was administered to troops with 
diarrhoea or dysenteric symptoms. The result was remarkable. Within ten days the 
epidemic was completely controlled, and subsequently the incidence was reduced to the 
number of sporadic cases jjreceding the epidemic. Here suiphaguanidine acted by break- 
ing the vicious circle. It reduced the number of stools, rapidly controlled the diarrlnra, 
and so limited the area polluted: by inhibiting the multiplication of dysentery bacilli 
in the stools, B, dyseuterim was cither eliminated or so greatly reduced in number that 
infectivity was minimal. It was the considered opinion of many olTiccrs in the A.A.M.C. 
that suiphaguanidine saved Morc.sby. 

It is not proposed here to asse.ss the relative merits of the different sulphonainidcs 
in the treatment of bacillary dysentciy. Suiphaguanidine has to be given in large 
dosage and is expensive. On the other hand, it lias proved to be absolutely .safe for 
Field use. In the thousands of cases of dysentery for tvhich it has been used in New 
Guinea, no instance of anuria has been reported, even though patients have been 
dehydrated in the initial stages of treatment, nor has agranulocytosis or exfoliative 
dermatitis been encountered. Rarely headache, nausea, mild crytliematous or inaculo- 
papular rashes with or without slight fever have occurred, but toxic manifestations 
of any real severity have been absent. When it is remembered that the mortality m 
New Guinea from bacillary dysentery treated with suiphaguanidine is only 1:5,000, one 
has to be very sure not to add to it by substituting a more to.xic drug. ^ The disadvantagus 
of sulphapyridine, sulphathiazolc and sulphadiazinc arc their toxicity and especial y 
their tendency to produce anuria in dehydrated patients. 


Senun Tviuius 

Scrub typhus is transmitted by the bite of larval trombiculid mites harbouring 
Rickettsia tsutsucamuslii. Field mice and rats arc known to be natural ho.sts. 

Mortality.— This is the onlv disease which is killing troops with regularity in tlic 
S WP.A., the overall case mortality rate being about 8%. The mortality rate is fountt 
to vary considerably in different areas from 0 to 30%, and this appears to be due to 
variation in virulence in the strain of Rickettsia rather than to variable dosage. 

Prevention. (1) Anti-mite fluid: In the Australian Army individual treatment o! 

clodiinc is carried out with dibutyl phthalatc which kills but docs not repel mites. 
Dibutvl phthalatc is also used in preference to dimethyl phtlialatc not because it is a 
more effective mite larvicide, but because in New Guinea McCulloch found its larviciaai 
effect persisted longer in clothing after immersion in water and after washing. When 
wearing treated clothing (socks, trousers and .shirt) it is possible to lie down in countiv 
swarming with mites without getting a single bite. Complete protection against scrub- 
itch as well as against scrub typhus is thereby attained. When clothing is removed at 
night it is essential that the blankets be treated if mite bites are to be avoided. Mites 
causing sCTub-itch are not necessarily concerned with mite typhus. 

(2) Delimitation of infective areas: berub typhus is restricted to small areas of higu 
infectivity often widely separated from one another: generally they occur in association 
with iungle-fringed streams. For this reason it is important to get immediate notifica- 
tion of typhus cases and for suspected areas to be delimited and put out of bounds to 
troops immediately. . , 

Treatment — No specific treatment is known, the sulphonamidcs and penicillin arc 
only useful for secondary bacterial complications. 

Dencve 


In the tropics and sub-tropics the rapid spread of dengue and the fact that it may 
nrnsfratc as much as 60% of a force make it formidable from a militarv vicwiioint. 
mumiph the disease is non-fatal, it may incapacitate the victims for three weeks or k 
The common mosquito vector dymon.stratcd in Aus 


longer. 

1 ^neHnd"*Bradlcy and MacDonald (1916, 1918) to be Acde.s .-egypii. Later, in tli'c 
Simmons (1931) showed that Aedes albopwtus transmitted the disease. Aedes 
Philippines, A, proved to be a vector in New Guinea (1944) bv Army invest!- 


scutellarts '''' Lt .Col. MacKcrris. A.a.m.u. 't he density of tl 
gators was reported by Berril and other entomologists 

.and f °“"1;cdrpinportioncd to the number of cases of dengue occ 

mately directly i ' Aedes scutellaris prefers clean rain-water with or without 

particular area. B , j^le.^vcs. Larva: breed in rusted tins, old coconut shells the 
the addition ot a icn u 


The density; of this mosquito in 
. to be aoproxi- 
dengue occurring in that 
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toDS o£ oil and petrol drums, and in the axils of the limbs of mango trees. The adidts 
were found to enter tents and huts at approximately 7 to 8 a.m. and 4 to -7 p.m. On 
overcast days, however, mosquitoes of this species entered and were liable to_ bite all 
day long. During the day they appear to rest in cool, damp, well^haded situations 
under growing shrubs anti bushes, well protected from the ram. Tlrcir flight range 
appears limited to approximately 200 yards. . . j-a ■ r a 

Experimental trans}nissio 7 i to man. — Mosquitoes of four different species were fed in 
the Finschafen area. New Guinea, on dengue patients during the first two days of 
fever and subsequently flown to Sydney where dengue does not occur. The mosquitoes 
were’ kept at the Zoologicaf Department, DnWerstty of Sydney, and the volunteers at 
113th Australian General Hospital under Captain P. G. Dowling. Three volunteers 
receiving 32 to 82 bites from Aedes sciitellaris over a period of from nine to fourteen 
days, each developed clinical dengue characterized by a saddle-back type of temperature 
and rash. On the other hand, three other volunteers bitten by Annigeres hreinli, three ■ 
bitten by Armigeres mi’lnensis and two bitten by Aedes aiiremargo failed to develop 
the disease. The infection was also transmitted by subinoculation from the cases bitten 
by Aedes scutellaris to three new volunteers, and from them in turn to four other 
volunteers. Finally the original volunteers who had developed dengue after being bitten 
by Aedes scutellaris, showed no response on subinoculation of blood containing dengue 
virus; this demonstrated they had acquired immunity during their original attack. 

Prevention. ^No drug at present available will affect the course of this disease and 

no prophylactic vaccine is known. However, in New Guinea during an epidemic it was 
found that much could be done by; (1) Eradicating breeding places in and around 
camps; (2) destroying adult mosquitoes by spraying tents and huts especially in the 
morning {8 to 9 a.m.) and later in the -afternoon (4 to 7 p.m.); (3) wearing protective 

clothing and applying repellent lotion during the day-time; (4) keeping all febrile 
patients throughout the day and night under mosquito nets. Once a force has been 
exposed to an epidemic of dengue, sporadic cases may subsequently crop up from time 
to time, but they do not become numerous unless large numbers of non-immune 
reinforcements have been introduced in the interim. 

Malaria 

When jungle fighting in New Guinea, troops have generally contracted both malignant 
and benign tertian infections. During active operations they have broken down with 
the dangerous malignant tertian malaria (P. jalciparum), and after treatment in hospital 
have later relapsed with P. vivax infections which had not been cured. Throughout the 
Milne Bay and Buua-Goua campaigns in 1942 malaria casualties far exceetfed battle 
casualties, the hospital admission rate in three to four months almost equalling the 
total strength of the Forces involved. In these campaigns suppressive treatment con- 
sisted for the most part of quinine grains 10 daily. Later, in 1943, there were very 
heavy malaria casualties in the Ramu and Markham Valley and the Huon Peninsular 
campaigns, when the suppressive drug regime consisted of 0-1 gramme of atebrin 
^Inepactine) daily on six days of the week. 

So serious were the malaria casualties that in 1943 it was decided by the C.-in-C. on 
the advice of the D.G.M.S. to create a research centre in Northern Queensland to 
investigate the precise value of all known anti-malarial drugs. A medical Research Unit 
was formed comprising medical specialists, entomologists, parasitologists and biochemists, 
and SOO volunteers were soon forthcoming from the Army. The plan was to expose 
volunteep taking a specified daily dose of a given anti-malaria drug to bites of mos- 
quitoes infected with P. vivax or P. falciparum parasites. Volunteers took the drug 
before, during and for twenty-three days after exposure to infection. The latter figure 
was selected as it constituted the upper limit for the ordinary incubation period for 
primary nialignant tertian and benign tertian malaria. 

Only brief reference can be made to the findings in volunteers infected with New 
Guinea strains of P. vivax and P. falciparum when taking quinine or atebrin (mepacrine). 

Quinine.— Mob’gnnnr tertian malaria-. When volunteers, who were taking 10 grains of 
quinine daily, were exposed to ten infective bites by mosquitoes (A. punctulatus var 
/picus) harbouring snorozoites of P •. ' 


■ iiic uusauc ui quinine was increase 

dady the fever was rapidly controlled and generally parasites disappeared in three d.ays. 

Benign tertian malaria. — In volunteers exposed to ten bites of anophelines infected 
wat t P. grains 5 of qmmne dailv were found inadequate to suopress overt attacks 

of benign tertian malaria. \Vhen the dosage was increased to grains '10 daily in another 
group of volunteers suppression was satisfactory in two-thirds of the cases. In view of 
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being made. As the epidemic increased in severity, grave concern was felt regarding 
the dysentery casualties in the Australian Forces. ' At this juncture all the available 
reserve of sulphaguanidinc in Australia was rushed by air to Alorcsby and transported 
to tlie forward area, where all troops with diarrhma were immediately treated. At each 
Regimental Aid Post (R.A.P.) established along the trail at internals of- a few miles, 
sulphaguanidinc in doses of 4 grammes (1 drachm) was administered to troops with 
di.yrhoea or dysenteric symptoms. The result was remarkable. Within ten days the 
epidemic was completch' controlled, and subsequently the incidence was reduced to the 
number of sporadic cases preceding the epidemic. Here sulphaguanidinc acted by break- 
ing the vicious circle. It reduced the number of stools, rapidly controlled the di.arrho-'a, 
and so limited the area polluted; by inhibiting the multiplication of dysentery bacilli 
in the stools, B. dysenterix rvas cither eliminated or so greatly reduced in number that 
infectivity was minimal. It was the considered opinion of many officers in the A.A.M.C. 
that sulphaguanidine saved Moresby. 

It is not proposed here to assess the relative merits of the different sulphonamides 
in the treatment of bacillary dysentery. Sulphaguanidine has jo be given in large 
dosage and is e.xpensive. On the other hand, it has proved to be absolutely safe for 
Field use. In the thousands of cases of dysentery for which it has been used in New 
Guinea, no instance of anuria has been reported, even though patients have been 
dehydrated in the initial stages of treatment, nor has agranulocytosis or exfoliative 
dermatitis been encountered. Rarely head.achc, nausea, mild erythematous or ni.vculo- 
papular rashes with or without slight fever have occurred, but toxic manifestjitions 
of any real severity have been absent. When it is remembered that the mortality in 
New Guinea from bacillary dysentery treated with sulphagu.anidine is only 1:5,000, one 
has to be very sure not to add to it by substituting a more toxic drug. The di.sadvnntages 
of sulphapyridine, sulphathiazole and sulphadiazine arc their toxicity and especially 
their tendency to produce anuria in dehydrated patients. 

Scrub Tvimus 

Scrub typhus is transmitted by the bite of larval trombiculid mites harbouring 
Rickettsia tsutsugaiiitislii. Field mice and rats are known to be natural ho.sts. 

Mortality . — This is the only disease which is killing troops with regidarity in the 
S.W.P.A., the overall case mortality rate being about 8%. The mortality rate is found 
to vary considerably in different areas from 0 to 30%, and this appears to be due tn 
variation in virulence in tlie strain of Rickettsia rather than to variable dosage. 

Prevention. — (1) Anti-mite fluid: In the Australian Army individual treatment of 
clotliing is carried out with dibutyl phthalate which kills but does not repel mites. 
Dibutyl phthalate is also used in preference to dimethyl phthalate not because it is a 
more effective mite larvicide, but because in New Guinea McCulloch found its larvicid.vl 
effect persisted longer in clothing after immersion in water and after washing. When 
wearing treated clothing (socks, trousers .and .shirt) it is possible to lie down in country 
swarming with mites without getting a single bite. Complete protection against scrub- 
itch as well .as against scrub typhus is thereby attained. When clothing is removed at 
night it is essential that the blankets be treated if mite bites are to be avoided, blitcs 
caiising scrub-itch are not necessarily concerned with mite typhus. 

(2) Delimitatiott of infective areas: Scrub typhus is restricted to small areas of high 
infectivity often widely separated from one another; generally they occur in association 
with jungle-fringed streams. For this reason it is important to get immediate notifica- 
tion of typhus cases and for suspected areas to be delimited and put out of bounds to 
troops immediately. 

Treatment . — No .specific treatment is known. The sulphonamides and penicillin arc ' 
only useful for secondary bacterial complications. 

Dencve 


In the tropics and siib-tropics the mpid spre.-id of dengue and the foot that it niav 
prostrate as much as 60% of a force make it forimd.able from a miiicarv viewpoint. 
Though the disease is non-fatal, it may incapacitate tlie victims for three weeks or lonscr. 

The common mosquito vector demonstrated in Australia 

bv Cleland, Bradley and M.acDonald (y 16 1918) to be Aedes xgypli. Later, in the 
Philippines Simmons (1931) showed th.nf Aedes alhopictus transmitted the disease. Aedes 
IJ La, w-is recently proved to be a vector in New Guinea (1944) bv Armv investi' 
fa S worS MacKcrris A.A.M.C. The dens'itv this mosq’boT.; 

enmn sites was reported by Berril and other entomologists to be .-tonrovi 
mliTdhecS proportioned to the numbei- of cases of dengue^ccurring 
mately dire Kroedin"^ Aedes scntellans prefers clean rain-water with or u-iti, 

b»d i. n,.,.d dn., .,d “■ 
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The Prosthetic Aspect of the Buccal Inlay Operation [Abstract] 
By B. W. Ficklin-g, F.R.C.S., L.D.S. 

[Maxiilo-Facial Unit, Hill End Hospital, EJH.S.) 

The shape of the mould and its effect upon the site of incision. — To secure a natural 
contour it is necessary to create, or even to emphasize, the normal groove hetween the red 
margin of the lip and the mental prominence (fig. 1, ii). This occurs most readily when 
the function between the graft and mucous membrane on the internal aspect of the lip 
exactly corresponds to this depression on the surface. There is always a tendency for 
the mucous membrane-graft junction to show some degree of contraction, and this can 
be encouraged. I call this the “contraction-line” and all my cases show it in a marked 
degree. It greatly increases the retentive shape of the cavity. 

In order that this line shall occur at the correct point it is necessary to plan the 
incision at operation. In very bad cases of loss of sulcus there is little intra-oral mucous 
membrane, the contraction line is necessarily high and the result good (fig. 1). When 
there is a fair length of intra-otal mucous membrane the incision should be made some- 
what towards the lip aspect, in order that the contraction line may develop at the correct 
level (fig. 2). 

The moulds are shaped so as to develop the contraction line at the correct level. At 
operation, the mould must be much larger than will ultimately be required, and all 
tissue must be placed upon the stretch. So far as possible it is shaped to give a' slight 
groove at the mucous membrane-graft junction. Subsequendy this is deepened and 
emphasized until the facial contour approximates to normal. 

Adaptation and fixation of the mould. — \5'hen teeth are present the method of fixation 
usually described is by means of a splint cemented to the teeth and carrying a rod to 
which the tray is attached, by a sleeve and set-screw. This is somewhat bulky; being 
a one-point attachment it is unstable and very subject to leverage, and a denture cannot 
readily be applied around it in the later stages of treatment. The tray is placed at 
right angles to the teeth and at operation it is pressed down upon the mould and removed 
several times as the shape is adjusted. This presents some difficulty when an excess of 
gutta-percha is present, and the material is apt to extrude on the lingual aspect and 
become involved in undercuts. 

This fixation has been modified with satisfactory results. The attachment of the trav 
to the splint is by two 6 BA screws, and tlierefore the routine threaded plates employed 
in fracture fixation are suitable. The tray is constructed to fit tFe alveolus where 
teeth are missing and so the mould material does not escape on the lingual side. The 
plate is screwed into position and remains in situ during the construction of the mould. 
To facilitate the insertion and removal of the mould the plate is attached to the teeth 
at a slight angle, although the freeing of the lip, which is an essential part of the 
operation, makes access quite easy (fig. 3). In edentulous cases the difficulties of fixation 
are much increased. The following method has proved successful, and avoids the need 
for an intermediate appliance, A denture is constructed to fit the available alveolus 
with great accuracy and employing every device to increase stability. Tlie teeth are 
so ground that the direction of the bite is markedly downwards and liackwards, and not 
downwards and forwards as is usually the case. The anterior portion is carried forward 
at an angle over the area requiring the inlay just as is the metal tray in other cases. 
The anterior teeth are set' up to produce an sesthetic result, being of course anterior to 
the ridge. The mould material is inserted beneath die anterior extension on the dentine 
Mancn — Odoxt. I 
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the complete failure of quinine to suppress malignant tertian malaria and its partial 
failure to suppress benign tertian infections, it is evident that the hearq’ malaria 
casualties in the Milne Bay and Buna-Gona campaigns could not have been prevented 
by suppressive quinine in a dosage of grains 10 daily even if it had been tahen regularly 
which is very, doubtful. 

Atebrin. — On the other hand, results quite beyond expectation were obtained in volun- 
teers receiving one tablet (0-1 gramme) of atebrin on six or seven days of the wcelt for 
four weeks prior to exposure to infection, during the period of exposure and for twenty- 
three days after the last infective bite. Controls, not taking drugs, who were bitten by the 
same number of infective mosquitoes from the same batch, invariably developed malaria. 

(1) Benign tertian malaria. — ^Volunteers exposed to bites, of mosquitoes infected with 
P. vivax did not develop attacks of overt malaria when receiving atebrin ivith unvarying 
regularity in the above dosage. But in every case clinical malaria associated with 
parasites developed later, fever appearing in fourteen to. forty-four days, and parasites 
from nineteen to forty-si.x days after drug administration ceased. 

(2) Malignant tertian malaria. — Similarly, volunteers exposed to ten to twenty-one 

infective biles (P. falciparum) failed to develop overt attacks of malaria when following 
air identical suppressive atebrin regime. Mild clinical features associated witli a slight 
transient rise in temperature and perhaps some tenderness or enlargement of the liver 
and spleen were occasionally noted, but in no instance were symptoms sufficiently severe 
to necessitate bed rest and the volunteers invariably carried on their routine activiucs. 
In sucli cases parasites were never demonstrable though 1 to 2 c.mm. of the blood were 
examined in thick films. Furthermore, after ccs.sation of drug treatment, overt malaria 
never developed. Subinoculation of fresh volunteers ivith 200 c.c. of their blood failed 
to produce infection, and susceptibility tests invariably .showed the original volunteers 
were capable of developing malaria when they were infected- with blood containing 
malignant tertian parasites. - c i • 

The continued .absence of fever and demonstrable parasites, the faihirc of subinocu- 
lation to transmit- malaria and the final demonstration of susceptibility constituted a 
■chain of evidence indicating that malaria infection had .been either prevented or cured. 
Early subinoculation from the seventh- to tenth -day -had, however, revealed parasites in 
the blood even though they could not be demonstrated microscopically. It is th^c- 
fore evident that in malignant tertian malaria atebrin is not acting as a casual prophy- 
lactic, but is curative in action, destroying the young asexual parasites as they emerge 
from the endothelial cells (first tissue stage) early in the disease. . 

(3) Mixed tn/ecliow.— Reference has been already made to the fact that in jungle 
warfare most troops become infected with both P. falciparum and P. ViVu.v. To reproduce 
field conditions experimentally it was therefore necessary repeatedly to infect troops 
bv exposure to different batches of mosquitoes harbouring P. vivax or P. falciparum 
over a*^ period of several months. In addition it. was essential to subject them to con. 
ditions which favour malaria relapses such as physical fatigue, cold, anoxia, loss of blood, 
&c. All this was done, but in no instance did overt malaria develop while they were 
taking atebrin. But on an average of thirty d.ays following cessation of drug adminis- 
tration every volunteeer developed bcnign_ tertian malaria. Parasites of P. falciparum, 
however, were never found. These experiments vyere of profound significance from a 
militarv' point of view for they proved that, provided troops took atebrin in adequate 
daily dosage as laid down in standing routine order.s, it was possible for them to 
no into hyperendemic areas of malaria and fight for indefinite periods in the jungle 
without malaria casualties. Theoretically there would be no malaria admissions to 
hosnital, no deaths, no carriers and no blackwatcr fever — always provided the daily dose 
was* continued for three to four weeks after leaving the endemic area. After stopping 
atebrin troops infected with latent P. vivax would develop overt benign tertian malaria. 

Field Experience 
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(fig. 4). Below the teeth a twin-screw fixation is employed to carry an extra-oral har. This 
is connected by light elastic tension to a trough fitting the surface of the neck beneath 
the mandible which is retained in position by elastoplast strapping. After six to ten 
days the extra-oral fixation is discarded and retention must rely on the shape of the 
mould and the efficiency of the bite. 

The intermediate appliance. — ^There is a great tendency for rapid contraction to take 
place in buccal inlay carities for a considerable time after operation. This period is often 
underestimated and is probably longer in gunshot wounds with external scarring than 
in cases of developmental origin. To improve appearance and function, a prosthesis 
carrying teeth and improving contour should be inserted at as early a date as possible. 
It is practicable to have teeth on the appliance from the beginning, as in edentulous cases, 
and in these there is no intermediate stage. In others the tray is discarded and a denture 
inserted in its place.. To avoid the hiatus of several days which would occur should the 
splint be removed and impressions taken for construction of a denture fitting the teeth, 
I prefer to make a denture fitting round the splint and sometimes lock this in position 
by inserting a screw through the denture into the splint. By this means positive 
pressure can be maintained for a lengths- period and the patient has a stable appliance 
during the early stages of the process of adaptation to dentures. The mould is still made 
unduly large and is gradually reduced in size as the tissues contract and the final contour 
is visualized. 

The final appliance. — ^The alveolar portion of the final appliance is constructed to a 
good impression, and the bite requires careful adjustment. The portion filling the inlay- 
cavity is shaped in svax and in general follows the design of the intermediate moulds. 
The groove for the contraction line becomes less marked as the over-correction in the 
mental region is reduced. Contour is often much improved bv cutting away the central 

projecting portion to accommodate the mental pad of fat (fig. 1). ' 

[See also Pickling, B. W., Proc. R. Soc. JMed., 1943, 37, 7.] 

Shepherd said that one of the main features w-hieh the paper stressed was 
the necessity of making a reallj- large inlay cavity; with this he was in complete agree- 
ment. me common mistake of the beginner was to make the cavity far too small. 


Recent Advances in the Treatment of Jatv Injuries [Abstract] 
By Alex.\xder B. MacGregor, M.A., M.D., B.Chir.-, M. and L.D.S. R.C.S., 

SILdr. RA.F.V.R. 


The whole subject was briefly reviewed, and progress since the beginning of the 
present ^Ya^ outlined- It was stressed that, with few exceptions, advances had been mainlv 
m technique rmher than in the application of new principles. Cast metal cap splints 
a 1 remained the basic anchorage of choice, where teeth were present, and facilities for 
eir manufacmre available. The essential principles in their manufacture and use had 
een well dealt "lA bv Fry-, Shepherd, McLeod and Parfitt (1942). Interdental and 
c wiring were still of great value particularlv where conditions militated against the 
splints. Acrylic splints, though simple to manufacture, w-ere bulky in the 
onri ,1,’ where locks or attachments for bars had to be incorporated in them. 

For S’ ’’-n in consequence to fill a very- useful role. 

fractures the speaker pointed out that the nlaster headcap applied over 
tVirniioVi T’n.’nned to be used as a fixed point for immobilization of maxillarv fragments 
nwint^to ®,'"^^'^niedia of bars and wires. This headcap w-as only a relativelv fixed noint 
merlmrls skiilf, and, hence, was bv no means perfect. Suggested 

ridve.s h-iH wnr ’^'§’<1 fixation, such as transfixion of the bone of the supra-orbital . 

thp^cr^iiHara much favour, and the plaster headcap, though imperfect, remained 

shown trv'niiicfrS R methods of fixation of the maxilla. Numerous photographs were 
comnlex -mninrnc 'tnymg techniques of supporting the maxilla, ranging from the 
obtained c- iig- • by which pre&ion adjustment in all planes could be 

attached’ to prei-iouslv described by MacGregor (1944) in which wires 

attached tn -i m from the headcap are passed through the cheeks, to be . 

^e arch-wire, fixed by rubber bands to a maxillarx- arch-wire, 

getting it iin -ir maxilla, particularlv in bringing it forward or 

ments^ wolf i; u displacement, even after mobilizing the fragment, or frag- 

ments. with hon or other forceps were stressed. Photographs were shown of patienVs 
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who had had slow screw traction, or traction applied by weights over o'cr pr° 

longed periods after operative mobilization, in whom the, maxilla, though m gooo 
functional position, had not been fully restored to its old anatomical level. 

No marked advances hdd occurred in the treatment of fractures of the maiar- 
zygoniatic complex, though pins or screws were now more frequently employed to noia 
the main fragment in position in dinicult cases. 

It was made clear that in fractures of the mandible it was not intended to deal, witn 
th?simpler types of fracture, which were still treated by the routine methods, but rather 
L concentrate on certain aspects of treatment in which advances had been made, or 
further knowledge gained. Experience had .shown that many fractures of one or both 
condyles of the mandible, where the bite was unaltered, could be treated without any 
fixatkin If the occlusion was altered, fixation was necessary. Late cases with a gro s 
alteration in ^'occlusion interfering with function were best treated by condylcctom). 
since efforts to fix the condyle to the neck of the iriandible by wiring after rcfracture 
OT other procedures, had proved unsatisfactory. Condylectomy gave an excellent functional 

"^^Chcumferential wiring of a metal trough or splint lined with gutta-percha to the bone 
of the mandible was not employed so frequently since the advent of the pin fixation 
method It was still often of value, however with children in ivhom the presence of 
unerupted permanent teeth deep in the mandible, made the use of pins dangerous. • 
Pin fixation of fragments of the mandible in edentulous patients, or in patients in 
whom it ivas necessary to control the difficult edentulous posterior fragment, had proved 
to be a great advance in treatment. 

The statres in evolution of the crossed pm technique were traced and illustrated with 
^Imtoeranhs With this technique in which crossing pins were drilled through the skin 
P . the mandible and then attached by means of clamps and bars to another set of 
nins or to a cap splint .on the teeth, treatment of difficult cases had been greatly 
suen 1 ' jnany modificanon.s m the original apparatus had been 

facilita . ,,f,d adaptable form of it for use with 1-5 mm. diameter pins had been 

. ‘ , Aescribed (Mowlcm et al, 1941). This was lighter than the Clouston-Walkcr 
though the latter had proved very adaptable Later experience had shown 
( 1943 ) sph g . sufficiently strong to withstand ihc strain occasionally 

that these i ^ ' i^fticularly for example where there ivere bilateral fractures of the 

placed upon tnem, r ,i,(. anterior fragment. A new and stronger apparatus 

mandible with aot\ • being used incorporating 3 mm. diameter pins with shouldered 
was in consequence alteration in the position of the fragments after operative 

points. With this app. ■ • . jongcr occurred, and it was now possible to hold 

fixation, due to houmg « . patients with bilateral fracture.s of the mandible 

Ae middle fragment m pt^sinon^^^^^^ ^ 

without recourse to aclju'="'^ 
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FIG. 2. — Machine for incorporation in a plaster headcap> where accurate replacement or sloxv tracuon is 
required. The apparatus is attached to the upper cap splint by bolts, and screw traction can be applied in 
any direction. 


who had had slow screw traction, or traction applied by weights ova' pulleys, over pro- 
longed periods after operative mobilization, in whom the. maxilla, though in good 
functional position, had not been fully restored to its old anatomical level. 

No marked advances hdd occurred in the treatment of fractures of the malar- 
zygomatic complex, though pins or screws were now more frequently employed to hold 
tlie main fragment in position in difficult cases. 

It was made clear that in fractures of the mandible it was not intended to deal, with 
the simpler types of fracture, which were still treated by. the routine methods, but rather 
to concentrate on certain aspects of treatment in which advajices had been made, or 
further knowledge gained. Experience had shown that many fractures of one or both 
condyles of the mandible, where the bite was unaltered, could be treated without any 
fixation. If the occlusion was altered, fixation was necessary. Late eases with a gross 
alteration in ‘occlusion interfaing with function were best treated by condyicctomy, 
since efforts to fix the condyle to the neck of the mandible by wiring after rcfracturc, 
or other procedures, had proved unsatisfactory. Condyicctomy gave an excellent functional 
result. 


Circumferential wiring of a metal trough or splint lined with gutta-percha to the bone 
of the mandible was not employed so frequently since the advent of the pin fixation 
method. It was still often of value, however, with children in whom the presence of 
unerupted permanent teeth deep in the mandible, made the use of pins dangerous. . 

Pin fixation of fragments of the mandible in edentulous patients, or in patients in 
whom it was necessary to control the difficult edentulous posterior fragment, had proved 
to be a great advance in treatment. 

The stages in evolution of the crossed pin technique w'cre traced and illustrated widi 
nhotographs. With this technique in which crossing pins were drilled through the skin 
into the mandible, and then attached by means of clamps and bars to another set of 
such pins or to a cap splint .on the teeth, treattnent of difficult eases had been greatly 
facilitated. At the Hill End unit many modifications in the original apparatus had been 
made, and a light and adaptable form of it for use with 1 -5 mm. diameter pins had been 
oreviouslv described (Mowlem cl al, 1941). This was lighter than the Cloiiston-Walkcr 
?1943) splint though the latter had proved very adaptable. Later experience had shown 
Ivi-it these I'S rnm. pins were not sufficiently .strong to withstand the strain occ.asionally 


^oncpnuence now being used incorporaung 3 mm. diameW pins wirli shouldered 
S his apparatus alteration in the position of the fragtients after oporath-e 
points, '’' m of the pins, no longer occurred, and it was now po.ssiblc to hold 

po«™n i”''™" "'I' tac.u,™ ot ,;,c 
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The Management of Rheumatoid Arthritis [Abridged] 

By pRAxas Bach, D.M. 

The four main clinical and pathological forms of rheumatism are rheumatic fever, 
the rheumatoid type of arthritis, the osteo-arthritic type and non-articular rheumatism 
or fihrositis. 

Although these forms of rheumatism are differentiated it is the sick man and not 
the disease process that we are called upon to treat. People react in different ways to 
similar extraneous stimuli. In the causation of disease there are both extrinsic and 
intrinsic tetiological factors. The resistance of the individual is inversely proportionate 
to individual predisposition. Predisposition is not an individual entity but a product of 
structural and functional components of the individual, both constitutional and environ- 
mental in character. Constimtional biological inferiority, poverty, malnutrition and 
occupation are some of these components. They determine whether or not a disease 
may result from the action of seemingly insignificant injurious agents. They are respon- 
sible for the individual difference in the clinical picture and course of the disease. The 
rheumatoid type of anhritis, although not the most common rheumatic condition ,seen 
m medical practice, produces a greater amount of crippling and more need for earlv 
institutional treatment than any other form. It is essentially a disease affecting the 
young adult and is more cominon in women than in men. The clinical picture mav 
manifest itself as an acute febrile polyarthritis. Usually the onset is insidious, and the 
disease nms a course of many years of remission and exacerbation. The common con- 
stitutional type is the ovenvorked, tired, worrying, tense, undenveight, slender individual 
of a poor posture and with cold clammy hands and feet. Worry, emotional strain, 
overwork, sudden shock and malnutrition stand out in the carefully taken clinical 
history. Commonly the patient is a voung woman who complains of fatigue, loss of 
appetite, backache and vague pains, rapid heart beat, loss of weight and, later, of 
transient stiffness and pufiiness of one large joint such as the ivrist, knee or ankle or 
the proximal interphalangeal joints of the hand. Generally the correct diagnosis is not 
made at this stage and symptomatic treatment only is given. The local signs respond to 
local treatment but a few months later the patient complains on waking in the mornins 
of aching stiffness with restriction of joint movement in one or two of her fingers or 
of pain, muscle spasm and limitation of movement in a wrist or ankle. There is pain on 
mmeinent of the joint and acute tenderness on lateral pressure on the slightlv swollen 
putt>’ interphalangeal joints. Later muscle wasting, joint deformity and skin atronhv 
may appear. ' ^ • 

M.VKCH— Phys. Med. 1 
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Single screws were now being tried in place 'of the crossing pins in selected cases. 
Results were promising, but it was too early to give any final pronouncement on their 
value. 

Motvlem's (1944r/) method of chip bone grafting had proved one of the real advances 
in this type of work, but had necessitated a revision of previous views on fixation while 
the graft was taking. The old solid type of cortical graft mortised or wired into place 
provided its own support, but tvitb the use of cancellous chips, fixation of the fragments 
to be bridged by some apparatus was neccssar)'. Pin fixation had proved of great value 
in r this connexion. 

Electrolytic action causing disintegration of metals was of more importance than 
generally realised, and it was pointed out that considerable care had to be taken to 
prevent its occurrence. MacGregor and Fickling (1943) had first drawn attention to the 
ill-effects that could accrue from electrolytic action causing disintegration of pins employed 
in the pin-fixation technique. It had been found that not only plated steel pins, but 
stainless steel pins, became corroded when they were connected via metal clamps and 
bars to a splint in the mouth. This was due to metals, far apart in the electromotive 
series being connected on the one hand by conductor metals, and on the other by^ the 
tissue fluid, ivhich formed the electrolyte. Photographs were shown, e.g. fig. 5, of 
disintegrated pins and the ulcerated areas in patients caused by this proce.s.s. An insulator 
was now always included in the metal connexions in order to break the circuit. Photo- 
graphs were also shown of patients in whom stainless steel nuts, cast into the locking 
plates of the cap splints, had disintegrated, with ulceration of the neighbouring mucous 
membrane, presumably due to -the same process (fig. 6). 

Penicillin has proved of very great value in the treatment of jaw injuries. Many 
patients had undoubtedly retained bony fragments which later united that would other- 
wise have been lost, and the value of penicillin in the treatment of osteomyelitis of the 
mandible had been described bv Mowlem (1944/;). Recent work by , MacGregor and 
Long (1944) had shown that penicillin pastilles appeared to be of' considerable value in 
the treatment and prophylaxis of jaw injuries compound into the mouth. 

The speaker concluded bv expressing his thanks to Air Marshal Sir Harold 
Whittingbam, D.G.M.S., R.A.F.. Mr. Rainsford Mowlem, and to his colleagues at the 
Plastic and Jaw Centre of Hill End E.M.S. Ho.spital for their co-operation and help. 
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\Mr. F. Rae Shepherd said that although at East Grinstead they used cap splints fairly 
extensively for the immobilization of fractures, this was not because they thought that 
wires had no use. In fact they did use wires on the simpler cases which they expected 
to unite in a short time. But the fewer the natural teeth present and the longer the 
case was going to be under treatment, the greater the indication for cast silver cap splints. 
In fractures of the maxilla, S/Ldr. MacGregor lamented the lack of a secure base 
to which the mobile upper jaw could be fixed. But surely such a base was there already, 
namely the mandible. If a plaster headcap was applied, and the mandible fixed to it 
bv means of rods and universal joints, the mandible then provided a very stable base to 
which the maxilla could be fixed. It wa^ true that neither the mandible nor the plaster 
headcap was individually stable, put when they were fixed securely together the one 
immobilized the other very effectively. 

When using Roger Anderson pins it was desirable to fix the upper and lower teeth 
together in normal occlusion to relieve the strain on the pin apparatus. They had found 
that the original pin appliance with 2 mm. pins was not rigid enough and had substituted 
3 mm. shouldered pins with an appropriate increase in the thickness of the connecting 
bars. This stiffer apparatus ^’a'^Siven superior results and encouraged by these they 
shortly going to try an even stronger appliance. 

also had had electrolytic ulcers and bone necrosis around pins when an extension 

electrical insulator between t MacGregor that the one fundamental change in 

Mr, Shepherd agreea ^ medullary bone '^hins 

surgery vyhich R®? , 1 ^ solid block of bone; Mr. Rainsford Mowlem had placed them 
nU ii" Ws"dew1o? this technique and was to be congratulated upon such an‘^ouSndfng 
advance. 
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The Management of Rheumatoid Arthritis [Abridged] 
By Francis Bach, D.M. 


The four main clinical and pathological forms of rheumatism are rheumatic fever, 
the rheumatoid type of arthritis, the osteo-arthritic type and non-articular rheumatism 
or fibrositis. 

Although these forms of rheumatism are differentiated it is the sick man and not 
the disease process that tve are called upon to treat. People react in different ways to 
similar extraneous stimuli. In the causation of disease there are both extrinsic and 
intrinsic aetiological factors. The resistance of the individual is inversely proportionate 
to indiNidual predisposition. Predisposition is not an individual entity but a product of 
structural and functional components of the individual, both constitutional and environ- 
mental in character. Constitutional biological inferiority, poverty, malnutrition and 
occupation are some of these components. They determine whether or not a disease 
may result from the action of seemingly insignificant injurious agents. They are respon- 
sible for the individual difference in the clinical picture and course of the disease. The 
rheumatoid type of anhritis, although not the most common rheumatic condition seen 
in medical practice, produces a greater amount of crippling and more need for earlv 
institutional treatment than any other form. It is essentially a disease ' affecting the 
young adult and is more common in women than in men. The clinical picture mav 
manifest itself as an acute febrile polyarthritis. Usually the onset is insidious, and the 
disease runs a course of many years of remission and exacerbation. The common con- 
stimtional type is the overworked, tired, worrying, tense, underweight, slender individual 
of a poor posture and with cold clammy hands and feet. Worry, emotional strain, 
overwork, sudden shock and malnutrition stand out in the carefully taken clinical 
history. Commonly the patient is a young woman who complains of fatigue, loss of 
appetite, backache and vague pains, rapid heart beat, loss of weight and, later, of 
transient stiffness and puffiness of one large joint such as the wrist, knee or ankle or 
the proximal interphalangeal joints of the hand. Generally the correct diagnosis is not 
made at this stage and symptomatic treatment only is given. The local signs respond to 
local treatment but a few months later the patient complains on waking in the mornin" 
of aching stiffness with restriction of joint movement in one or two of her fingers or 
of pain, muscle spasm and limitation of movement in a wrist or ankle. There is pain on 
mtwernent of the joint and acute tenderness on lateral pressure on the slightlv swollen 
puffy interphalangeal joints. Later muscle wasting, joint deformitv and skin atronhv 
may appear. ■ 
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To treat the disease it is necessary to understand' somethinj^ of its natural history. 
A small number of people gradually become crippled in spite of every medical care. 
In many the disease becomes arrested with little crippling cv<5n if inadequate or no 
treatment is given. In the large majority early and adequate treatment is essentia! if 
the progress of the disease is to be arrested and gross deformity prevented. 


Sttondotf Factors 

"Precipitating or trigger” which lower personal resistance. 


Pcrsonol 

Psycholcgicai 

inborn 

*nx!ct/ 

fear 

resentment. 


Acquired 

"The mental and physical fret and stress of enclosed 
City life.” (Ryle) 
fatigue due to long hours 

responsibilities f 
financial and 
matrimonial worries 

Sudden Shocl( due to 
bereavement, bombing, 
loss of home, &c 


^P/imorr Foctot 
ConsitluXion 
asthenic or h^othalamic type 
(tension, vasomotor disturbances, tachycardia, loss of 


infection Environmental 



weight, periarticular 


wettings of /oints. £c,) 


Rheumotoid Arthritis 

CHART 1 


Diagnostic help 
from X-ray dept. 
Path. lab. 


ftheumatic Unf: 


Aimoner Dietitian 

I } 

Social Diet 

Adjustment of 
Housing, home conditions 
alternative actommodation 
Work, hours, type 
Finance Public Assistance 
Labour Exchange 
Samaritan Fund 
Iramperi W.V.S. car and 
arnbulance 

Appliances corsets. &c. 

Links with other climes 

Labour Exchange 
Of. and social 
service worker 
in factory 

Rehabilitation centre 
the "Rheumatic Club" 



Occupational therapist 


WARD Sister 
, I 

Remedial Medical 

diversfonal work In wards ireotment 

and out-patients 

Vocational training 


Fhyshtherapists 


Physical treatment 
Remedial exercises 
Splints, slings 
Electrotherapy 
Hydrotherapy. &c. 


CHART 2 


Patient with Rheumatoid Arthritis 

Out-patient treatment at 
parent hospital, 
or 

Clinic near patient’s 
home ' 



CHART 3 
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Chart -1 shows the primary constitutional factor and the secondary or precipitating 
factors which are known to produce the clinical picture of rheumatoid arthritis. It will 
be seen that at this stage environmental and psychological factors are of much greater 
importance than infection as the secondary factors which precipitate or act as the 
trigger in.lhe causation of this disease. 

The detailed clinical pictures -were described of 13 consecutive patients attending at the 
present time under my care as out-patients at the British Red Cross Clinic. Although 
there are great differences in their homes and occupations considerable and prolonged 
worry was a permanent factor in their domestic situations prior to the onset of the 
arthntis. The trigger factor was most frequently a psychological one. The flare up 
of the condition that I have noticed while they were under treatment in every case 
had been preceded or precipitated by a psychological disturbance. The bombing of Lon- 
don played an important part. These few cases were taken from a larger series which 
we are investigating at the present time. 

The second chart is a graphic presentation of the Rheumatic Unit at St. Stephen’s 
Hospital and shows the work of the various members of the team. 

The third chart shows the relationship of the parent hospital to other centres to which 
the patient may have to be sent. It will be seen that the spa, convalescent home and 
the vocational training colleges play an important role. 


fft-potient Treotment 

Pttiiminerf inrejliffleioti — Clinical. Radiological. Paihological 


Treotment 

(i) Rest psychological, physical 

(li) Drugs 0 . to reheve pcin. musc/e sposm and promott sleep 

Salicylates, amidopyrine, prostigmine. amytal. &c. 

P. (9 erect anemia end hfpoehhrhfdtia 
. Iron, hydrochloric acid dil. Ii»er extract 
€. to stimu/ote ‘Veticylo^ndothehol system*' 

Gold preparations (Myoenstn. Solganol. &c) Bismuth preparations 
(mi) Endocrine preparations 

Gstroform. testosterone propionate, thyroid, suprarenal, insulin 

(iv) Vitcmin preparations 

„ Nicotinic acid. Benerva 

Ascorbic acid. Radiostol. Hultivite 

(v) Diet 

High calorie, salt (ree. small bulk, appetising ' 
to increase calorie value and correct vitamin deficiency 

(vi) PhysiCfll treotment to prevent or correct deformity 

Relaxation and breaching exercises (individual or group) slings, 
springs, pulleys 

Infra-red. ionization, short wave, U.V.L.. mud. pool. &c. 

Corsets, foot supports 

(vii) Oft/wp*dic measures 

Splinting with plasters to correct or prevent knee, wrist deformity, &c. 
Joint aspiration, lavage, capsulectomy. &c 
(viii) Treatment of possible foci of infection 

Teeth, sinuses, gall-bladder, pelvic organs. &c. 

(ix) Speci'ol measures 

Blood transfusion, “therapeutic jaundice'’, splenectomy, sympathectomy 

(x) Occupotjonaf therapy 

Remedial specific, non-specific diversional 

(xi) Advice on course of disease, how to modify it. where to get treatment, “follow-up”. 

“Rheumatic Club”. 4c 


The table (above) summarizes the main features of treatment which I am accustomed 
to carry out in those patients who are under my care. It will be realized that at one 
tune one section of treatment must take precedence whereas in another patient or on 
another phase of the disease the treatment mav be almost entirely confined to another 
section. 

In brief it is my purpose to point out that the successful treatment of the early and 
active phases of rheumatoid arthritis is dependent on close co-operation between the 
and the medical staff. The latter mav consist of a team as in the Rheumatic 
Unit or of one man as must often happen in general practice. The aim of treatment 
IS to help the patient to increase his or her resistance by altering some of the consti- 
tutional and environmental pictures which cause ill-health and by this means to modify 
e clinical picture of the disease. Psychological, medical, physical and sociological 
measures play an important pan in this achievement. 
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The Management of Osteo-atthritis [Abridged] 
By A. R. Neligan, M.D. 


The choice of the word ‘‘management” seems a particularly happy one in connexion 
with osteo-arthritis for, it will be agreed; what may be called his active treatment, limited 
as it mostly is to the use of heat, is a good deal less important for the patient than the 
adjustment of his way of life, in other words his “management”. Indeed, failing it, 
the results of such' treatment are certain to fall short of what may fairly be expected. 
But here there is a dilTicuity : die patient’s active co-operation is essential — ^lic is the key 
man in what may, with his doctor and the c.xpert in physical medicine, he a team of 
three. And there is another difficulty, the long intervals between courses of expert 
treatment. Perhaps these difficulties are two of the reasons for the common air of 
frustration about the whole subject of osteo-arthritis; and another may be the common 
view of its pathology: a degenerative condition, the result of wear and tear on ageing 
tissues. There are ways, however, in which these difficulties may be reduced in the 
home management of arthritis. 

Aetiology and prevention . — ^Therc arc three cardinal factors in the causation and 
development of osteo-ardiritis; their elimination is the aim of treatment and, if taken 
in hand early enough, they may even be prevented. They arc; (1) Injury to the joint 
surfaces: invariable as a factor — infinitely variable in degree — ranges from gross injury 
(traumatic osteo-arthriti.s) to ordinary use in susceptible joints (osteo-arthritis of the 
elderly). (2) Changes in the physiology of the joint affecting the blood and also, pre- 
sumably, the lymph, circulation, the synovial membrane and fluid, the cartilage. (3) 
The reaction of the joint tissues — osteophytes, osteosclerosis, thickening of the synovial 
membrane. 


Prevention of osteo-arthritic changes may be effected: (1) By treating injuries of 
bones and joints and congenital abnormalities of joints. By’ the removal of loose bodies 
from joints. (2) By the correction of abnormal strains due often to postural and foot 
defects. (3) In industry, by reduction of strain and over-use and by improving the en- 
vironment. (4) By the regulation of cx-crcise and rest in the elderly especially it they are 
of the osteo-arthritic body type, have Heberden’s nodes or belong to arthritic families. 
(5) By the treatment of obesity. (6) In the thorough treatment of other forms of chronic 
arthritis especially that of the menopausal type. 

It is possible that if more attention were paid to the early joint pains of the elderly, 
or the injured, the diagnosis of oncoming osteo-arthritis might be more often made before 
radiographic changes showed that deterioration was well under way. 

Indications for management . — The chief indications in the management of an estab- 
lished case of osteo-arthritis arc; (1) To secure the co-operation of the patient. (2) To 
ensure the best possible environment for him. (3) To remove ictiological factors or, 
at least, lessen their effects. (4) To maintain function. (5) To relieve pain and improve 
the condition of the joint. 


(1) Explanation . — The patient’s co-operation in his home care is essential and will be, 
more often than not, obtained by a careful explanation of what is aimed at. He may be 
told that he is in good health and that his joint trouble is not really an arthritis but 
the result of wear and tear; therefore^ die obvious thing to do is to “spare” his hip 
just as one spares a horse a bit “gone in the forelegs” or a car with worn transmission. 
Apart from this there are exercises and some simple treatment — in fact a regular 
programme to be followed without, however, becoming an invalid in any sense. 
Once learned it will become part of his life and he will need only occasional medical 
supervision. If he will co-operate, the wearing of his joint may be stopped: it will at 
any rate be slowed down, pain relieved and leg made stronger. Cure is not possible; 
on the other hand only one or two joinw arc likely to be affected and tliere is no fear 
for his health or of general crippling. He need not be cast down by what he has seen 
in his X-ray film. 

With regard to this explanation, which incidentally rciwesents my “ostco-ardiritis 
.frtn" I would add that: (n) The common fear of arthritis would be justification for sub- 
stituting the term “arthrosc” (ostco-arthrose)— which would not carry such serious 
implications to the patient. . . „ - 

a,\ Reassurance about crippling is specially important at spas where many advanced 
s of rheumatoid disease may be seen. It can be emphatic in traumatic cases. 

"""Tl The X-rav picture of gro.ss changes is an alarming one to the intelligent layman ; for 
(c) TIIC A j believe that thev may be compatible with fair function, 
he does not rcaciu 
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(2) Environment . — Opportiinides for choice or change of external environment will be 
rare for some time to come but tvorking conditions and the nature of the job should be 
studied and discussed in each individual case as they may have a most important bearing 
on, arthritis. 

The personal environment includes attention to general hygiene, and advice on rest 
and activity. 

(3) Sparing the joints, in other words dealing with tetiological factors, is the most 
important part of management. They should certainly be corrected as far as possible 
whether they be mechanical, metabolic or endocrinal. Menopausal arthritis is a good case 
in point for it reacts well to treatment but generally goes on to osteo-arthritic changes if 
neglected. Most of these patients are, however, in good health and have never apparently 
abused their joints : then we fall back on some such predisposing factor as inherited defi- 
ciency of cartilage. However, whatever the cause, the aim is the same, to “spare” the 
affected joint. There are three chief ways of doing so, by rest, by modified activity, and in 
the case of the weight-bearing joints, those most often affected, by weight reduction. 

Rest periods are the single essential part of management in osteo-arthritis. A good 
night’s sleep is of course the most important one and, second to it, comes an hour lying 
down after the midday meal or, if this he not possible, after the day’s work. In many 
cases hoth periods are needed. An hour a day means fifteen days off the damaged joints 
in the year and also relief to spasm and wasted muscles, less general fatigue at nightfall 
and better sleep. Regular holidays, the week-end and a mid-w’eek half-day give oppor- 
tunities for rest as well as recreation. > 

Rest periods in industry are now usual and they do good both in prevention and relief, 
especially in heavy repetitive work. 

Activity . — ^Most osteo-arthritics are cheery, energetic folk, used to working hard and 
playing hard, so it is wise on general grounds to allow them as much activity as may 
be judged prudent. They will then be less restive under “management”. Moreover, 
there is the ever-present question of their muscles. “Little and often” is not a bad 
slogan. 

Regulation of activity is not easy in the constantly varying rheumatic condition. Patients 
often ask about it. It is largely a matter of trial and error. There are, however, two 
helpful rules, namely, that if any resulting discomfort lasts an hour or disturbs sleep, 
the activity will have been too great or is unsuitable, and, secondly, that there should 
he no increase in, but rather less, pain and stiffness next day during similar activity. 

In industry there are many obvious ways of relieving workers with arthritis from 
strain and over-use of their joints and of fitting the job to the man. 

As to exercise, each patient offers different problems. It is safe to say, however, that 
walking (wearing rubber-soled shoes and on turf when possible), bicycling, and swimming 
in warm water, are the most generally suitable forms, in short spells with occasional 
rests. Boating, canoeing and bowls are also suitable. Golf can be adjusted to a nicetv 
by holes, and turf lessens jar. 

Lastly weight reduction. The diet of the elderly should suit digestion and be well 
balanced. I think that is about all there is to say about the osteo-arthritic unless he is 
overweight, as he, or rather she, very often is. Then drastic reduction is an excellent 
way of sparing spine and legs and may giye dramatic all-round improvement. 

(4) Maintenance of function. — “Management” of general activity helps to preserve joint 
function in damaged joints, but something more is needed, namely, active stretching of 
the joint and active training of special muscle groups. They receive too little attention; 
it is unusual to find patients who know how to do them. Here, again, explanation yields 
dividends coupled with a warning that massage alone will not restore wasted muscles. 

(5) Treatment of the joints aims at relieving pain and improving the circulation defi- 
ciency in which seems to be the one common factor in chronic rheumatic conditions; and, 
if aneriosclerosis is by no means regularly found in osteo-arthritic joints, their owners 
are at an age when it is common. Moreover, Pemberton has produced osteo-arthritic 
changes in animals by obstruction of the articular arteries. Both indications are usuallv 
met by applying heat by expert methods, in short courses, at more or less long intervals 
When, after a few weeks or months, the joint has become painful again, need the patient 
wait until his work or his pocket will allow him to have another? WTiy, as heat relieves 
him should he not have it applied at home, often, even daily, between courses? For 
some years past patients have been advised to use heat frequently and it is becoming 
cl^ear that those who do, keep better between courses than those who do not Hannilv 
there are many simple, cheap and effective ways of applying heat in the home but it /c 
most important to give the patient or his family practical demonstrations of how to 
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use the method best for himself and in bis circumstances. Typed instructions should 
also be given to him and sent to his doctor. There is scope in the contracting field 
of general practice for a wider use of physical methods of treatment and one doctor 
could carry on general supervision of a number of patients, especially with trained 
assistance. 

Expert physical treatment gives opportunities for review and, if the patient leaves his 
surroundings, he gets other advantages, especially that of regulated rest. More hostels 
for rheumatic cases, with a treatment centre near-by in pleasant surroundings, would he 
a boon to the tired and aching ostcb-arthritic. The mass treatment of rheumatism is a 
big subject, and we have still to learn what the late effects of six years of war may be. 
However, there is no need to say more on the matter, in view of the Empire Rheumatism 
Council’s valuable “Plan ■ for National Action”, 

The drawbacks of expert treatment may, however, from the point of view of many 
patients, be very real. It is a question too if the simple ways of applying heat meptioned 
are much less effective than our more complicated methods, except, perhaps, diathermy 
in the case of the hip and some forms of bath treatment including the tlterapeutic pool, 
though, even here, domestic and local swimming baths may be turned to account. 
Perhaps, however, the right way to treat worn-out joints with heat is with mild degrees 
but continuously. ' 

Massage and exercises for the associated muscles, as well as general exercise, also 
improve the joint circulation and so should attention to varicose veins in die case of the 
lower limbs. However, fibrositis of muscles and joint capsules are the chief indications 
for massage in ostco-arthritis. 

There are many other points in management especially 'in the treatment of pain; 
for instance, the actual cautery for superficial joints, especially the knees. Intercurrent 
attacks of synovitis, following over-use or injury, demand absolute rest, as do some 
ctfses of very painful arthritis when first seen, perhaps with weight extension, or a 
plaster case. ' 

Persistent joint-pain is unusual, .and may mean dense osteosclerosis or some complica- 
tion such as an added infective element; fracture into or near the joint; osteomyelitis; 
Paget’s disease; new growth. The possibility of a mistake in diagnosis (tuberculous or 
gouty arthritis) should not be forgotten. 

Osteo-arthriiis icitii severe pain or disability . — Some patients have so much pain that 
ordinary methods fait and their general condition begins to suffer. While it is well 
to make as close a diagnosis as possible of the cause of pain in all cases of osteo-arthritis, ■ 
it is doubly important here, for successful treatment^ depends on it and also because 
some of the methods of relief in use arc not to be lightly advised for elderly people. 
The pain may be due to one of a number of conditions or a combination of thenv: 
periarticular fibrositis; synovitis with perhaps adhesions; loose bodies or fringes; exten- 
sive erosion: bony sclerosis; strain due to malalignment after fracture; muscle spasm; 
or referred pains in arm, trunk or leg may have to be sorted out. In yet other patients 
gross crippling by, for instance, contraction deformities or two stiff hips demands relief. 

If treatment by X-rays will relieve some of these patients, it should be considered 
before more drastic methods. What are the clinical indications for its use and what 
results may be expected? Does it, for instance, affect the course of the joint changes? 

The results of some of the new operations: Fixation of the hip; debridement of osteo- 
arthritic joints; excision of the patella. Does metal in the hip-joint such as by nailing or 
vitallium cup arthroplasty contra-indicate the use of diathermy? A patient seen last 
year for traumatic osteo-arthritis following nailing for fracture was convinced that she 
had had very much more pain after a few treatments. 

Drugs . — To do without analgesics, i.e. aspirin and its combinations, may he a sign 
of good management, but they may make all the difference to the start and to the end 
of the day and should surely not be denied on academic grounds. Many patients say 
they feci better and have less pain while taking mdine. Perhaps they are subthyroidic. 
Only small doses seem necessary in short courses and over long periods. 

The best way to "manage” osteo-arthritis is to prevent it. This requires accurate 
knowledee of its xtiology. As things are, the adiustmcnt of the pauent’s home life 
nnd woric remains the basis of “management . How to secure his co-operation and 
h"ttcr treatment by physical methods has been suggested. There is scope for the 
wider use of these 'in general practice. 



Sectional Proceedings of the Boijal Society of Medicine 


' Section of Psychiatry 

President— A. F. Tkedgold, M.D. 

[December 12, 1944] 

The Causation of Mongolism and Its Prognosis [Abridged] 

By Markus Ekgler, M.D. 
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It was Langdon Down who in the London Hospital Reports in IS66 first introduced 
the term “Mongolism” when classifying the- feeble-minded and imbeciles according 
to ethnic standards, at the same time he pointed out the possibility of parental tuber- 
culosis. at least in a great number of cases, as being responsible for this amentia. 

One of the first to deal with the jiroblem of heredity with regard to the Mongol 

was the American Charles Hermann. He as well as Brushfield, Fantham, Orel, 

Professor Nobel and many others noted that two or even more Mongols had been 
observed in the same family. They also reported that in a great number of their 
cases other forms of amentia, neuropathic stigmata and intemperance could be proved 
in the parents or their families. In a recent publication (1944) I stated that among 98 
observations of my own 15'7% had a definite neuropathic family history. But inquiries 
which I have since made into the family histories of normal persons do not encourage 
me in this view. 

The exogenous factors which have been postulated as influencing the pregnant 

uterus and. thus, contributing to the birth of a Mongol, may be subdivided into 

A. General exogenous factors; i.e. (1) exhaustion. (2) alcoholism, and (3) syphilis; 

B. increased amniotic pressure; and C. the theory of nidation. 

A. (1) Shuttleworth stated as long ago as 1909 that the Mongol is the product of 
uterine exhaustion and that the advanced age of the mother, previous frequent child- 
bearing. also toxic influences leading to reproductive exhaustion, and further exhaustive 
illnesses of whatever kind during that period of gestation may produce a Mongol. ' 
His views have been widely accepted. Tredgold reponed that in a large proportion 
of cases there was -a history of ill-health, privation or anxiety of the mother during 
gestation. 

A number of investigators found or suspected lack of certain vitamins and hormones. 
Tredgold for example postulated that lack of a hormone or of hormones and vitamins 
in the mother during pregnancy may cause a certain alteration in the germ chromo- 
somes. It would certainly be worth while to investigate further on these lines though 
in my opinion the cause is to be found elsewhere. 

Stoeltzner reported three cases in which hvperthvroidism in the mother was followed 
by the birth of Mongoloid children. Lanz experimenting on goats showed that after 
extirpation of the thyroid gland cretinoid baby goats were born. Geyer in 1937 stated 
that lack of hormones leads to some damage to the ovum or prevents its maturation. 

In a recent publication Benda, Dayton and Prouty suggested that the lack of some 
hormones which are essential for the development of the foetus, especially the lack 
of gonadotrophic, thvrotrophic and chondrctrophic hormones during the prenatal period 
are the faaors leading to Mongolism, 

According to Lionel Penrose. Mongolism, although in some degree geneticallv deter- 
mined. may owe its origin to diminished potenev of the secretions of the corpus luteum, 
i.e. progesterone, which is responsible for the normal embedding of the fertilized ovum 
into the uterine wall. 

M.vrch— Psych. 1 
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(2) Alcoholism . — On the available evidence parental alcoholism as a possible cause 
can be discounted. 

(3) Syphilis . — Sutherland in 1899 found syphilis in 11 instances out of 25 cases with 
3 probables. Babonneix and Blum reported 2 cases of positive syphilis in Mongols. 
Lind in Australia noted a close association between Mongolism and syphilis and 
pointed out that miscarriages appear witli unusual frequency in women who give 
birth to Mongols as well as in other congenital mental defective families. Riddel and 
Stewart postulated that under certain conditions a syphilitic infection of .the mother 
may cause biochemical changes which are ultimately expressed in the physical 
peculiarities of Mongolism. 


B. The theory of increased amniotic pressure. — ^W. M. van der Scheer in an exhaus- 
tive review of Mongolian Idiocy published in 1927 grouped the Mongol together with 
cyclopy, cebocephaly, arhinencephaly and malformations of the palate and said that 
all these congenital aberrations owed their existence to too narrow . an amniotic sac 
and too high a pressure inside it. Approximately in the sixth or seventh week of 
embryonic development serious harm is done to the growing foetus. But this author 
stresses the point that such’ a pathological amniotic sac or too high a pressure in it 
are always caused by a wrong implantation of the ovum into an abnormal and un- 
healthy mucous membrane of the uterus. The predisposing factor, therefore, is the 
pathological state of the mucosa. He also says that the age and the condition of 
health of the father have no significance in the causation of the Mongol. 

C. The theory of nidation . — Avcling in 1874 introduced this term which 
means : embedding or “nesting” of the impregnated normal ovum into mucous mem- 
brane of the uterus. It is well known that during the early period^ following 
impregnation the ovum has to rely for its nutrition on the surrounding tissue fluids 
only, this takes place through osmotic processes without the help of any blood-vessels 
which develop some time later. It is quite understandable that a mucous membrane 
having to serve as a nidus for the impregnated ovum must be perfectly intact and healthy 
in order to guarantee adequate supply to the foetus. If, however, at this early stage 
of embryonic life, the normal nutrition of the foetus is hampered by any harm done 
to this mucous membrane, a pathological development of the foetus may follow. This 
harm may be caused by various factors. Curettage, the prolonged use of deep X-ray 
irradiation, the irritant action of various abortifacients,’ the toxin of syphilis and others 
may lead to considerable changes in the mucosa, and in some cases to sterility, in others 
to various kinds of mental deficiency including Mongolism. 

The influence of abortion, poisoning and other irritants upon the mucosa of the 
uterus with regard to subsequent pregnancy has been the subject of various investiga- 
tions {see Doxiades, 1927; Lenz, 1923; Tobler, 1938; and Lereboullet, 1938). 

• Some -time' ago’'-'my attention was drawn -by Professor Nobel to a very interesting 
publication by Professor Mayerhofer. This author (1940)’' made inquiries into the 
histories of the mothers among his well-to-do patients and found that some young 
mothers not wanting a child used abortifacients or had a curettage performed. ’When 
pregnancy occurred afterwards, the first child to be born was a Mongol. He calls these 
Mongols “Curettage Mongols”. He also describes one case where after deep X-ray 
treatments of the mother which probably caused extensive damage to ovary and uterus 
a Mongol was born, termed by Mayerhofer “Rontgenmongol”, 

I reviewed 98 cases of Mongolism {Engler, 1944) and found that in 12 instances, 
or 12'2%, miscarriages immediately preceded the birth of the Mongol. Some of 
the miscarriages were due to mechanical intervention, some to abortifacients, one to 
syphilis, and in some cases mothers were rather vague as to the probable cause of 
the miscarriage. 


During the last year I have had the opportunity of investigating the cases of 24 more 
Mongolian children with the following results: The mothers of 3 children coidd not 
he interviewed, of the remaining 21 cases the mothers of 11 children admitted mis- 
rnrriage nreceding the birth of the Mongol while 10 denied any miscarriage or patho- 
wiral bleeding. Even if the 3 not interviewed me included ip the number of negative 
cases* the percentage of positive cases would be 45-8%, a very high figure indeed. 

The number of patients investigated here is very small and no conclusions should be 
men r jg concerned. Taking the mean between my findings in 

or™«%rd tb s lot it wofld come to 18-9%. These figures depend oJ, statenf^nts 
98 cases and information with great unwillingness and diffidence. Thev are 

from ptirents ^ 
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prepared to admit a miscarriage by accident, but only few of them will co-operate to 
such an extent that they will admit a curettage or the taking of abortifacients. 

Of the 11 cases under consideration, for examj)le, 2 were definitely due to curettage, 
2 to the intake of abortifacients, one to a fall, while in 6 cases no reasonable clue could 
be elicited. Their answers were definitely evasive, very vague and one could not help 
feeling that the information was incorrect or a deliberate lie. 

In the great majority of the cases I have investigated I have met with the same 
findings: mothers gave" birth to normal and healthy children who developed and pro- 
gressed normally, then a miscarriage occurred, and the next child to be born was a 
Mongol. A certain time elapsed, the mother became pregnant again and the next 
child or children were normal and healthy individuals without any neuropathic stigmata. 
Is it not, therefore, natural to conclude that the intervening miscarriage had brought 
about a condition in the mucosa of the uterus which eventually proved detrimental to 
the new human being and resulted in a pathological development? 

In the majority of the cases investigated lately confirmation was obtained that 
between three and six months elapsed between the miscarriage and the following preg- 
nancy. But I have also had several cases under investigation where the interval 
between the miscarriage and the fresh pregnancy was one year or over. It is, of course, 
difficult to say how long an irritated and lacerated mucosa requires in order to be 
restored to normal conditions. Taking into consideration that healing conditions depend 
on hygiene, treatment, the age of the patient, the number of pVevious births, exhausting 
illnesses and so on, we may realize that sometimes many months may elapse before 
healthy conditions are restored to such an extent that the normal circulation and with 
it the normal development of the fcetus are guaranteed. Generally speaking, the first 
three to six months following abortion are the critical period during which the implant- 
ation of the impregnated ovum into an abnormal mucous membrane of the uterus may 
in some circumstances lead to Mongolism. In some mothers, especially in those who have 
given birth to many children prior to the Mongol, or who have suffered or ate suffering 
from ascending infections of the womb or who are in a poor general state of health', 
the return to normal conditions of the uterine mucosa may be delayed to a considerable 
extent. Here we may expect the birth of a Mongol to occur one year after the mis- 
carriage or even later. 

A great amount of research work will still have to be done until definite proof of 
miscarriage as the causative agent is established, but I personally have no doubt that 
a pathological condition of the uterine mucosa immediately preceding the pregnancy 
is the only cause of Mongolism. This pathological state of the mucosa can be induced 
by various factors as mentioned already, X-rav irradiations, the use of lead, iodine, 
phosphorus, quinine, the toxins of syphilis and tuberculosis, acute inflammatory con- 
ditions and the irritant action of a number of abortifacients. These factors will in 
some cases lead to abortion, in others not, but whether they lead to abortion or not, 
they will alter the normal state of affairs in the mucosa and will severely imperil the 
nutritional supply to the growing foetus. 

As to the influence of age and exhaustion, exhaustive illnesses, lack of vitamins and 
hormones and other factors which have been postulated as being the causative agents, 
they certainly contribute to the deficiency in so far as they all exert a more or less 
iinportant influence upon the uterus, especially during pregnancy. , Any factor of any 
kind that in one way or another is responsible for the normal and unimpeded function- 
ing of the nutritional supply to the foetus, will when out 'of order contribute to the 
deficiency. But it should always be bom in mind that though they are contributory 
factors, the fundamental and original basis for the pathological development is the 
unhealthy state of the uterine mucosa. ' 

The prognosis as to life is bad. Tredgold, Brushfield and Nobel show that many 
Mongols die in infancy. 

Many others succumb in the second or third decade and onlv very few reach the 
age of SO or over. 

Of the 29 Mongols who died in our institution 26 of them died of pulmonary com- 
plications. 

In some of these cases congenital heart disease was found, contributing of course to 
early death, but only one patient actually died of heart disease. 

As Mongols are prone to bronchial catarrhs and, consequently, are an easy prey 
and succumb to pulmonary tuberculosis, I would suggest that they be examined at 
regular intervals. . 
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(2) Alcoholism. — On the available evidence parental alcoholi.sm as a possible cause 
can be discounted. 

(3) Syphilis. — Sutherland in 1899 found syphilis in 11 instances out of 25 cases with 
3 probables. Babonnei.\ and Blum reported 2 cases of positive syphilis in Mongols. 
Lind in Australia noted a close association between Mongolism and syphilis and 
pointed out that miscarriages appear with unusual frequency in .women who give 
birth to Mongols as well as in other congenital mental defective families. Riddel and 
Stewart postulated that under certain conditions a syphilitic infection of .the mother 
may cause biochemical changes which arc ultimately expressed in the physical 
peculiarities of Mongolism. 


B. The theory of increased amniotic pressure. — ^W. M. van dcr Schcer in an exhaus- 
tive review of Mongolian Idiocy published in 1927 grouped the Mongol together with 
cyclopy, cebocephaly, arhinencephaly and malformations of the palate and said that 
all these congenital aberrations owed their existence to too narrow an amniotic sac 
and too high a pressure inside it. Approximately in the sixth or seventh week of 
embryonic development serious harm is done to the growing foetus. But this author 
stresses the point that such' a pathological amniotic sac or too high a pressure in it 
are always caused by a wrong implantation of the ovum into an abnorm<al and un- 
healthy mucous membrane of the uterus. The predi.sposing factor, therefore, is the 
pathological state of the mucosa. He also says that the age and the condition of 
health of the father have no significance in the causation of the Mongol. 


C. The theory of nidation. — Aveling in 1874 introduced this term which 
means : embedding or “nesting” of the impregnated normal ovum into mucous mem- 
brane of the uterus. It is well known that during the early period following 
impregnation the ovum has to rely for its nutrition on the surrounding tissue nmds 
only, this takes place through osmotic processes without the help of any blood-vessels 
which develop some time later. It is quite understandable that a mucous membrane 
having to serve as a niclus for the impregnated ovum must be perfectly intact and healthy 
in order to guarantee adequate supply to the foetus. If, however, at this early stage 
of embryonic life, the normal nutrition of the foetus is hampered by any harm wne 
to this mucous membrane, a pathological development of the foetus may follow. This 
harm may be caused by various factors. Curettage, the prolonged use of deep X-ray 
irradiation, the irritant action of various abortifacients, the toxin of .syphilis and others 
may lead to considerable changes in the mucosa, and in some cases to sterility, in others 
to various kinds of mental deficiency including Mongolism. 


The influence of abortion, poisoning and other irritants upon the mucosa of the 
uterus with regard to subsequent pregnancy has been the subject of various investiga- 
tions (see Doxiades, 1927; Lenz, 1923; Tobler, 1938; and Lercboullct, 1938). 

- Some time' ago^-my attention was drawn ■ by Professor Nobel to a very interesting 
publication by Professor Mayerhofer. This author (1940)' made inquiries into the 
histories of the mothers among his well-to-do patients and found that some young 
mothers not wanting a child used abortifacients or had a curettage performed. When 
pregnancy occurred afterwards, the first child to be born was a IVfongol. He calls these 
Mongols “Curettage Mongols”. He also describes one case where after deep X-ray 
treatments of the mother which probably caused extensive damage to ovary and uterus 
a Mongol was born, termed by Mayerhofer “Rontgenmongol”. 

I reviewed 98 cases of Mongolism (Engler, 1944) and found that in 12 instances, 
or 12-2%, miscarriages immediately preceded the birth of the Mongol. Some of 
the miscarriages were due to mechanical intervention, some to abortifacients, one to 
syphilis, and in some cases mothers were rather vague as to the probable cause of 
the miscarriage. 


During the last year I have had the opportunity of investigating the cases of 24 more 
Moneolian children with the following results: The mothers of 3 children could not 
tip interviewed, of the remaining 21 cases the mothers of II children admitted mis- 
p^-ri-ijie nreceding the birth of the Mongol while 10 denied any miscarriage or patho- 
carruigc ^ "Even if the 3 not interviewed are included in the number of neeativc 

c°af«! thi perclntage of positive cases would be 45-8o^, a very high figure indeed^ 

mti’p number of patients investigated here is very small and no conclusions should be 
The numo i is concerned. Taking the mean between my findings in 

drawn as far * ^^guid come to 18-9%. These figures depend on 

statements 

T m^p^aren"* information with great unwillingness and diffidence. They arc 
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It therefore seems inescapable that, in any discussion of the mtiology of Mongolia, 
maternal age cannot be ignored, though consideration of the way m which it operates 
is obinously a problem of extreme complexity especially when it is recalled thm about 
lira of all Mongols are the first born. Moreover, unless we assume that the effects of 
maternal age mav operate in one pregnancy but not in the next, it is difficult to under- 
stand hoiv the birth of a Mongol to an ageing mother can ever be followed by that of 
normal children, and yet we know that such an event is by no means uncommoji. 

In his opening remarks, Dr. Engler states that Shuttleworth was the first to point out 
that the Mongol \vas the product of uterine exhaustion. I feel that this is rather too 
generous a tribute to pav to this writer. Uterine exhaustion is a verj- vague term, 
difficult to define, and it must certainly be regarded as nothing more than a speculation 
unsupported by histological evidence. ' t i 

As Dr Engler appears to subscribe whole-heartedly to the theory of nidation, I must 
confess i was a little disappointed to learn that in the series of Mongols investigated- 
by him a history in the mother of miscarriage or of the use of abortifacients or the 
curette was found in only IS-fifc. It seems to me that this percentage is so low as to 
render his conclusions statistically invalid; he has also told us that he was ; dealing with 
mothers who. to some extent, were not interested in their children and that, if the parents 
had been unbiased, the figure which he gives would have been far higher. I am a little 
<;urprised to leam of this hesitancy on the part- of parents, because, in my experience, 
which I believe is shared by others, the social class of the parents of Mongols is con- 
siderably above the average; many belong to skilled artisan and clerical classes and have 
an intelligence of a superior order. 

In statistical surveys of this kind, the question of controls is important and one would 
like to know whether an investigation of the maternal histories of a group of defectives 
who were not Mongols would not yield very similar results. 

According to Van der Scheer (1919), a history of miscarriages is obtained just as often 
from the rnothers of other types of amentia. 

Dr. Engler has expressed the belief that the healing tendency of the uterine tissues may 
be so slowed down that a long time elapses before normal conditions are restored, A 
delay of this sort would, it seems to me, favour the multiple incidence of Mongolism, vet 
we know that, apart from the presence of twins, very few families ever present more than 
one Mongol. 

Since it is implicit in the nidation theory that the lesion must occur during implantation 
of the fertilized oi-um, the study of Mongol twins may be expected to provide data for 
testing its validitj-. In this connexion. Jervis (1943) points out that the finding of com- 
plete concordance in monozj-gotic twins is difficult to reconcile with the nidation theory, 
in fact, when nidation takes place the division of the embryo into twin cell groups has 
already occurred and the possibility presents itself that one cell group may be affected 
and the other not, resulting in discordant monozygotic twins. The incidence of discordant 
monozygotic twins should be of the same order as the incidence of discordant dizvgotic 
twins. Now there are on record at least fifty-eight pairs of discordant dizi-gotic twins, 
but incidences of monozygotic twins with one member affected by Mongolism and the 
other not, have yet to be reported. 

My own personal view is that more support could be found for the hypothesis that 
Mongolism is caused by defective ova. and. although this theory does not harmonize 
with all the known facts, it is one which deserves more consideration than it has hitherto 
received. 

The Phogxosis of Moxgolisxi 

Prognosis can be considered from two aspects (a> the mental and (b) the physical. 

(a) Unquestionably the majority of Mongols are in the lower grades of amentia and 
their education is therefore largely a problem of habit training. A review of the intelli- 
gence quotients of the last fifty Mongols admitted to Leavesden shows that in onlv one 
instance does the mental age exceed ten years and that 90“"^ fall in the categories of 
idiocy and low-grade imbecilitj-. 

The single and outstanding example of high grade deficiency in this series is that of a 
male Mongol now in his 26th year. With an 1.(3. of 73 by Burfs modification of the Binet 
Simon scale, he shows an even better rating with performance tests, and this is reflected 
by his ability to do excellent work on the manufacture of tooth-brushes. He possesses 
an excellent memory and, for a mental defective composes quite a good letter. Mongols 
of so high a grade are however, quite exceptional and this is the onlv example I h'ave 
encountered in more than twenty years’ experience of the condition' 

P’'pgnpsis. — It is v/ell known that during the first few vears of life the 
yearf°of ^'’ousseau found that died during the first five 

blear, for the investigations of Liebovitz and Yannett 
the^nomaf subject’'’''^ Mongol does not lack the humeral antibodies found in 

®Ees at death of fifty Mongols at Leavesden indicate clearlv that a 
mblrcffiofif succumb m early adult life. In this series. 6491 died of phlmonar^- 

modern hygienic conditions, institutional Mongols have acouired a 
Sve reached of life and it is becoming not uncommon to see M^s who 

ance nf ’ A f®.a‘"re of those who survive to middle age is the fficappear 

some of the characteristics of Mongolism and the rapid on'et of svmntnmc nf 
premature ageing. Most Mongols in their forties look at leaS fiftein yea#“fder In 



214 


Proceedings of the Royal Society of Medicine 


Tliose among them who are not too low grade, should have .some physical trainin 
and some light manual work in order to overcome their usual clumsiness and iinprov 
their circulation. 


The mental prognosis is certainly not good. Though they are excellent 'mimics an 
learn to sing correctly, with advancing age they deteriorate to a low grade of imhccilit 
or idiocy. Still, I have come acros.s some fairly high grade Mongols who arc doini 
tome useful work under the supervision of intelligent tutors. I am sure that maw 
a Mongol’s mental condition could be improved or at least maintained if he was trainei 
efficiently and thoroughly. Much is still to be done for them in this respect. 

My purpose in this paper has been to show that many of the older theories havt 
paved the way for my view that the unhealthy condition of the uterine mucosa, causec 
by various factors, is die only cause of Mongolisnr. 
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Dr R M Stewart • The problem of the causation of Mongolism was debated by 
members of 'this Section under tlie presidency of the late Dr. R. H. Cole in 1926 and I 
wonder if to-day, after the lapse of nearly two decades, we can claim that there have 
been any substantial additions to our knowledge of this problem? 

On the clinical side progress has been made. We know more about the incidence tind 
distribution of Mongolism, the study of Mongol twms has yielded information useful 
to the geneticist and something has been gained from biochemical and pathological 
research New theories have replaced old ones, but unfortunately as yet none has been 
advanced which rests on evidence which is susceptible of either clinical or experimental 
ii'o to "DrOdUCe, but no one hac 3 . •\ 



ouna to conress mat i aiii — - cause of Mongolism still eludes us- 

It has Ion? been cu-stomary to classify defectives from the astiological standpoint into 
primary and secondary groups, denoting respectively, hereditary and environmental 
causation. 

The case for a genetic influence appears to rest largely on the observations that some 
of the characteristics of the Mongol ma,v be exhibited by parents or by other blood 
relations, that more than one Mongol in ay be mund in the same sib-ship and that the 
disease occurs with undue frequency .m twins, on the other hand, those who oppose the 
view that the essential cause is germinal assert, that, according to Mendelian expectation, 
the larger the family, the greater m it should be the incidence of any given hereditary 
condition. 

Now in the case of the Mongol it 4?. tinusual to find that he is one of a 

large family, of perhaps ten or more siblings, yet wen in the Ipgest families the multiple 
incidence of Mongolism is practically unknovra. When more than one is reported, either 
the Mongols are twins or they are siblings of a relatively small fraternity. 

Benda and his co-workers (1943) roujd find only two examples of multiple incidence 
in a series of 255 cases; each belonged *P,?,4“"iily of thiee siblings. Furthermore, mental 

deficiency which is determined by h^4%^ted to°occnn?'^ d'^tfrba^^^e of 

Drfipr* the primary ament may be expected to occupy any place m the familv he 
the first or the^ last born or be ”^^51 occupy any intermediate position hui ns 
has mentioned, the position of the Mongol m the family is characteristic-- nearlv 
last born and^ of mothers whose ages are significantly high. ComSnHne 
half are the la ,. { Mongols with those of an equal number of mothers”^at "^thp 

i‘?®.v,“®fdnlcHveTwlm were nm Mongols.. found striking differences: in the Mongol 
group 27^® of ‘hi over 40, in the second group 355 were over 40. ® 
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[January 9, 1945] 

War Psychiatty in the Merchant Navy 

By Dalton E. Sands, M.R.C.P.Edin., D.P.M., and 
■ Denis Hill,' M.B., M.R.C.P., D.P.M. 

Not so long ago the Merchant Marine, normally a civilian business concern, became 
the primary objective of the enemy ^s exertions at- sea. So considerable were the 
resulung casualties in ships that the highest priority was given to their defence and 
repair. With an unfortunate disregard for skilled man-power the same energy was not 
shown in repairing the psychological effects of sea w^are amongst officers or men. 
The study, over fourteen months, of 334 such casualties, of whom 139 were officers 
and 195 were men, has proved valuable in furthering our knowledge of the traumatic 
battle casualty and modifying the lessons we hope to carry into the peace. 


.Etiology 

(a) Precipitating factors. 

Precipitation of illness often occurred in violent and dramatic circumstances. 
A consistent severity of trauma was found which it would be - unwise to 
belittle as merely dramatic since, in a majority of patients, it certainly moulded 
the subsequent reaction. WTiile in respect of a few cases we agree with Blain (1943) 
in the significance of personal events before, during and after the “battle” episode, in 
precipitating nervous illness, we found such events generally to be of secondary or 
minor importance. Over three-quarters of the patients had suffered explosions at sea 
by torpedoes, mines, bombs or shell-fire, often two or three times, and dated their 
symptoms from one of these events. Immersion, followed by exposure and semi-starva- 
tion in life-boat or raft, and maybe capture by the enemy frequently succeeded the 
initial explosion. .After disablement or destruction of their ship the Merchant Navy 
have nothing which corresponds to the help of Army Field Ambulance, and only rarely 
can Air Sea Rescue or Naval Medical Services assist them. It is scarcely surprising that 
wounded figure little in the Merchant Navy casualty returns. On April 4, 1944, for 
four years of war there were 30,000 casualties, made up of 26,000 killed (i.e. 1 out of 
every 8) and 4,000 internees. The number is twice that for the four years of the last 
war. Other precipitating incidents were collisions, the sight of nearby ships e.xploding 
or sinking, the loss of a special friend or the by no means unfounded fear of being 
trapped when the ship was hit. In fact, in only 3-9% were definite traumatic incidents 
absenL 

(b) Predisposing factors. 

In considering personal qualities and events which predispose to breakdown we found 
a group, which collectively was significant. 

(1) The incidence of prezdous psychiatric illness 5-5%, agrees with Bellamy (1943) 
who finds it no higher than in ordinary surgical casualties. By contrast, Craigie (1944) 
at an Army Psychiatric Centre in the bliddle East, reports an incidence of 21-7%. 

(2) The average length of service for all patients was 10-8 years and the dilution of 
regular Merchant Navs’ personnel by those joining for war services only was less than 
one-third, in the period covered by this paper. Many of these men, therefore, had 
experience in plenty so far as the essentials of their occupation were concerned. 

(3) According to Tooth (1944) in the Royal Na\-y domestic stress was responsible for 
more invaliding (35-6%), than either enemy action (29%), or conditions of service 
(22-6%). Domestic stress was a significant factor in causation in 16% of our 
series, and only 9% of all patients were invalided for this reason. Occasionally, the 
domestic situation determined a man’s return to sea rather than otherwise. 

(4) Group moral. Their compliance with the cmditions of service at sea, well known 
to be hard and lacking the amenities of the Forces, contrasted strongly with their lack of 
mieration of authority in their conduct on shore. Even in peacetime the Merchant 
N.ap- was scarcely to be ranked amongst the safer occupations, and its conditions were 
such that only recently has the practice of offering a choice between prison and the 



216 


Proceedings of the Royal Society of Medicine 6 

A 

the female Mongol there does not, however, appear to be a tendency for the menopause 
to be reached unduly early. - ^ . t- 

In my experience, endocrine therapy is without induence either on the mental or 
.physical state of the Mongol, but as the majority of my patients have been adults it is 
possible that less unfavourable results -would have been obtained at an earlier age. 
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Major Thomas A. Muiiro, R.A.M.C.: Mongolism is one of the curiosities of medicine. 
These small gruff-voiced and often placid happy little imbeciles have such a striking 
appearance that they appear stamped from the same mould and they thus stand out 
from the heterogeneous mass of mental defectives easy to identify and to the skilled 
eye recognizable at a glance. The warm-hearted human interest they arouse is perhaps 
the origin of some of the superficial speculations which have been made about their 
aetiology. The blood group in cases of Mongolism does not suggest relationship to 
Asiatic races. • 

Although Mongoli.sm is the most obvious of all the clinical types of mental defccl. 
minor mongoloid traits occur among other mental defectives. Definite objective clinical 
criteria are therefore very necessary to make the diagnosis.^ 

Penrose’s publications from the Research Department of the Royal Eastern Counties 
Institution have established facts about the origin of the abnormality. 

Familial cases do occur and also cases among more distant relatives. If a mental 
defective is a case of Mongolism then the chance of finding another case of Mongolism 
in the family is ten times greater than the chance if the defective is not a case of Mon- 
golism. There is a low incidence of mental defect among parents and siblings. Miscar- 
riages in the sibship are more frequent than in the sibships of other defectives. • 

It is well known that the incidence of Mongolism increases with maternal age. But 
there is a greater incidence in pregnancies before the age of 25 tlian between the ages 
of 25 and 29 years. There is a high incidence of miscarriages and infantile deaths just 
where thei'e is a high incidence of Mongolism. 

At the Royal Eastern Counties Institution, 5% of Mongols were born premature and 
10% of cases were cases of threatened abortion. Miscarriages and deaths in infanW 
among the sibs are more frequent than average. The mortality of Mongols in the R.E.C. 
Institution is six times greater than that in the general population. It seems likely, 
therefore, that when due allowance is made for these environmental factors, the incidence 
of Mongolism is very much higher in affected sibships than is usually supposed. The 
observed familial' incidence is 1'9%. If the rate of miscarriages and infantile deaths 
among Mongols be taken to be .nine times greater than the average, then the estimated 
incidence of Mongolism in sibships rises towards 25%. It is considerations such as these 
which suggest that another factor in the causation of Mongolism is a genetic factor, in 
action irregularly dominant. 


The President ; During the past forty-five years I have seen over 2,000 cases 
of Mongolism. It has not, of course, been possible to make an adequate investiga- 
tion of all these; but I have done so im a considerable number, and I have ' observed some 
of them over periods of from twenty to thirty years. The condition appears to be such 
a distinctive entity that it might reasonably be expected to be the result of some one 
particular cause, and that this cause wwtd be readily ascertainable. Actuallv. however, 
the question of causation is full of dimculties and paradoxes. 

As Dr. N. Burke has pointed out, although the great majority of Mongols are easily 
recognized, there are many defectives who .are not Mongols but who present some of 
the features of this condition, and these are known as "semi-Mongols” In fact I think 
there is hardly a single feature of Mwg°hsm which I have not seen in ordinary defectives 
and some of them are found in noimai persons. With regard to the theorv of nidation, 
as pointed out by Major Munro there is great need for control observations and 1 have 
made some attempt to obtain these by inquiring 0 / several of my gyncecolocical colleagues. 
All of them tell me that curettage is one of the conimonest (derations performed upon 
women and that they have never noticed it to be followed by any special incidence of 
Mongolism, Also, inquiries which I have rn^e on this point of the mothers of Sgo 
children .have failed to reveal any abnormal amount of curettage? misoarriages or 

do^iot’think we know with cm'tainty .whether the cause lies in the germ or the environ- 
ment of the fertilized ovum. At one Ume I was inclined to think the I.atter- hfi? since 
Uiln the number of instances in which more than one Mongol has occurred fi the famfiv 
♦vtQ fnrf (hat where both twjns have been Mongols they have m q.ii nrnhiir.-iw , 
iSnnnviiHr and that where one has been a Mongol and the other normn/^ 

K?u“a?. ’lmried me to think that the cause lies in the conditioVofX ^My 

9c ihnt Moneolism IS m all probability due tn o r,nfhr^^^rr;J^^ 


dementia prrecox. 
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and in some of our cases had done so, are not incoropatible with many years at sea in 
the Merchant Navy in war or peace. With the type of man who vohmteers for sea 
under present conditions screening out the abnormal personalities by psychiatric 
examination is likely to be relatively ineffective unless these special considerations are 
taken into account, 

(8) Lack of group sense and the scheme of organization of die Merchant Marine 
share responsibility for the situation that often arises between captains and crews. 
The captain legally repre.sents the ship’s company, not the interests of the men, who 
naturally tend to rely on their Union in such matters. In their relations with the 
captain too often the crew are wondering what his motives are, rather than considering 
it possible for him to do them a disinterested service. This relationship of employer and 
employed still colours the men's attitude in war, so that attempts at better discipline 
are viewed as an unnecessary brake on their roving propensities or as entailing loss of 
rights instead of a means of improving their own efficiency. 

(9) Amongst other potent factors in predisposition must he considered the anticipation 
of danger. Occasionally it is sufficiently acute to be a predisposing influence, especially 
amongst engineers, radio officers and those on duty in closed compartments on or below 
deck. The engineer may regard his engine room as a coffin but the deck as a place 
of comparative security. The naval practice of relaying information from time to time 
to various parts of the shin during enemy action is of value in easing psychological 
tension. Knowledge of a diftcult situation can usually he tolerated better than ignorance, 
leaving a fearfid imagination full play. There is no doubt that tlic prolonged tension 
e,xperienced by rather more tha^n halt of all cases undermined their ability to adjust 
to the excessive fear response that assailed them in real emergency. 

(10) Occupation . — Investigation into the way the various occupations on ship affected 
the incidence of breakdown, indicated in the officer group, that radio officers in pro- 
portion to their numerical strength on ship had the most psychiatric casualties. In war 
theirs is an unsatisfactory lot, owing to the radio .silence observed at sea. They have 
little to do and sometimes help out the other officers in minor way^. They mostly work 
under enclosed conditions, and by comparison they are the least skilled of the officer 
group. The executive officers on deck showed the lowest incidence {22-8%). 

In other ranks stewards ranked highest with an incidence of breakdown of 16-8%, 
cooks, able seamen and firemen followed in decreasing order of incidence. 

Generally speaking those on deck showed a lower incidence than those working below 
or in dosed spaces. 

(11) Antecedent iffncss.— The most prevalent illnesses considered to have lowered 
the patients’ resistance to nenous breakdown were malaria 9-3%, fevers of the enteric 
group 2-2% and peptic ulcer 2%. 

As regards other factors; All but 14% attained top standard at school. Psychiatric 
abnormalities appeared in the near relatives of 20';’o of cases. 

In summarizing our conclusions concerning aetiology we believe that the excessive 
preponderance of anxiety and depression especially the former to have been the result 
of the considerable trauma experienced or the mere association with dangerous environ- 
ments. 

This trauma, or the anticipation of it, had changed for these men the character of an 
enrironment which had thus far served as a refuge from a maladjusted life on land. 

They were faced, not only with the development of ivar neurosis, but placed in the 
quand^f of having to revert to the scenes of former failure. They had failed both at 
sea and ashore, hence the persistent anxiety, hostile attitude towards authorities un. 
settled Mhaviour in hospital and at home, and the difficulty of rehabilitation afterwards. 
It IS highly probable that some of these men will return to sea as soon as the war is over. 
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Merchant Navy ceased in the courts. Not until May 1, I9-N, could a man take annual 
leave without loss of pay, since pay formerly continued only when "operationar’. In 
peacetime Shipping Companies endeavoured to promote successful integration of crews 
by keeping them together for several trips, since a single voyage may be nearly over 
before the crew begin to settle as a unit. Under the present pool system it is not 
uncommon for a man to change ships at the end of cacli trip, especially if leave is 
taken, yet there was little resentment .at this change. How different is all diis from 
the group sense cultivated in the war-ship, the regiment and the R.A.F. 

(5) Without previous training for war the merchant seaman has to ply his vital 
business across an enemy-infested sea, and to face nggre.ssion under conditions of 
relative personal and collective inactivity, with meagre chance of retaliation, in civilian 
craft which till tire later stages of the war could only be afforded modest escort. 

(6) Sexual abnormalities, generally speaking, were conspicuous by their absence; 
se.xual inadequacy occurred in 6-5%, but no sexual perversions were recorded. Their 
inadequate emotional attitude may have made the patients more fitted for sea life 
but went against them when faced again with the home situation. Half our scries were 
married. In the Army the majority arc married. 

(7) The above considerations arc all associated with our conclusions concerning the 

E ersonality of the Merchant seaman. The Merchant Navy is recruited on a voluntary 
asis and it is axiomatic that to some extent the job selects the man. A diversity in 
quality of olTiccrs and men is apparent — a not unexpected corollary of the varied 
motives, at Ifcast superficially, for going to sea. Inquiry into the reason for the choice 
of a seafaring life showed that while a quarter .selected the sea as their form of war 
service for the duration many, on casual inquiry, said they chose it for adventure, to 
see the world, because they fancied it, or because of family tradition. More careful 
questioning made it clear that a great majority chose it as an escape for thgir restless, 
emotionally shallow personalities, personalities which were always living in the near 
future and seeking out the next move, a restlessness besides which their hard service 
conditions seemed to them of lesser account. As a group they were intolerant of 
control, individualistic, lacking group sense and making few friends except possibly 
for one special jral, on whom thev became over-dependent. At sea they may long for 
the home port, but once there they show little tendency to stay, soon 'signing on for 
another ship. Their sujterficial adjustment to sex assist.s them to tolerate long periods 
afloat. Thus, one way and another, the Merchant marine provides an adjustment for 
this type of personality. Hence the long average service, 10-S years, low incidence of 
previous psychiatric illness, low incidence of invaliding for domestic stress, compliance 
with adverse conditions of work, good oi satisfactory work record in all but 10%. 

• While this type of personality adjusts fairly well in peacetime, it is susceptible to 
breakdown under the severe anxiety and fear provided by the traumatic experiences 
of sea warfare: but breakdown means return to the very environment in which previously 
thev had failed to adjust, and from which csc.apc had been sought at sea. Consequently, 
we find much delay in reporting sick and tendency to return to sea “to cure themsclvcii". 

If unable to return to sea, they displayed feelings of inferiority, of suspicion, a sense 
of grievance for supposed ill-treatment and in genera! ;i tendency to an irritable naranoid 
state. In hospital as soon as symptomatic relief had occurred, ther c was a liability 
to take their own discharge or to misconduct themselves with a view to i^etting it- 
6-7% left die hospit.al in this way and in American reports (Bellamy, 194.1) 22%. At 
home, where many were unfortunately sent for long periods, dteir unsettled conduct 
and irritability produced constantly recurring histories of domestic discord, in which 
the patient was frequently aware of bis unworthy share. While their early hospital 
treatment was no special problem, thdr subsequent rehabilitation was distinctly difficult. 

By ordinary psychiatric criteria, 46-5% . whole .scries showed personalitic.s whicli, 
nvior to their illness, could be adjudged mildly or grossly abnormal, mainly the former. 
The duration of service in the abnormal personahty group averaged 7-3 years as 
onnosed to IM years in tho.se pereonabties considered normal. Anxious and depressive 
sntes predominated in those having a normal personality (93-6%). rather than in the 
-ibnormal where the incidence dropped to /O ,o. So far as duration of war service only 
fnrcMcerned, there wa.s little difference between the normal and abnormal personality 
orouos being 2-86 years in the former and 2 w6 years of war in the latter. Evidently, 
groups, r m.al personalities stood the difficulties of their occupation very well 
"'Tmanv offered multiple traumatic incidents, though occasionally a single torpedoing 
and f attendant pcrsomal hardship terminated all attempts to adjust 

,v,th or , "'fprovided the avenue of c.scapc from it. It is fairly certain tlm 

abnorma^personaUty ^traits, which might lead to rejection from the fighting Services 
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and in some oi our cases had done so, arc not incompatible with 

the Merchant Navy in war or peace. With the type of man who volunteers for e* 
under present conditions screening out the abnormal personalities bv psychia nc 
pamination is likely to be relatively ineffective unless these special considerations are 
taken into account. 

(81 Lack of group sense and the scheme of organization of the Merchant Marine 
share responsibility for the situation that often arises between captains and crews. 
The captain legally represents the ship’s company, not the interests of the men, who 
naturally tend to rely on their Union in such matters. In their relations with the 
captain too often the crew are wondering whai his motives are, rather than considering 
it possible for him to do them a disinterested service. This relationship of employer and 
employed still colours the men’s” attitude in war, so that attempts at better discipline 
are viewed as an unnecessary brake on their roving propensities or as entailing loss of 
rights instead of a means of improving their own efficiency, ‘ , 

(9) Amongst other potent factors in predisposition must be considered the anticipation 
of danger. Occasionally it is sufficiently acute to be a predisposing influence, especially 
amongst engineers, radio officers and those on duty in closed compartments on or below 
deck. The engineer may regard his engine room as a coffin but the deck as a place 
of comparative security. The naval practice of relaying information from time to time 
to various parts of the ship during enemy action is of value in casing psychological 
tension. Knowledge of a difficult situation can usually be tolerated better than ignorance, 
leaving a fearful imagination full play. There is no doubt that the prolonged tension 
experienced by rather more than half of all cases undermined their ability to adjust 
to the excessive fear response that assailed them in real emergency. 


(10) Occupation. — ^Investigation into the way the various occupations on ship affected 
the incidence of breakdown, indicated in the officer group, that radio officers in pro- 
portion to their numerical strength on ship had the most psychiatric casualties. In war 
theirs is an unsatisfactory lot, owing to the radio .silence observed at sea. They have 
little to do and sometimes help out the other officers in minor ways'. They mostly work 
under enclosed conditions, and by comparison they are the least skilled of the officer 
group. The executive officers on deck showed the lowest incidence (22-8%). 

In other ranks stewards ranked highest with an incidence of breakdown of 16-8%, 
cooks, able seamen and firemen followed in decreasing order of incidence. 

Generally speaking those on deck showed a lower incidence than those working below 
or in closed spaces. 

(1 1) Antecedent illness. — The most prevalent illnesses considered to have lowered 
the patients’ resistance to nervous breakdown were malaria 9-3%, fevers of the enteric 
group 2-2% and peptic ulcer 2%. 

" As regards other factors; All but 14% attained top standard at school. Psychiatric 
abnormalities appeared in the near relatives of 20% of cases. 

In suminarizing our conclusions concerning aetiology we believe that the excessive 
preponderance of anxiety and depression especially the former to have been the result 
of the considerable trauma experienced or the mere association with dangerous environ- 
ments. 


Tffiis trauma, or the anticipation of it; had changed for these men the character of an 
environment which had thus far served as a refuge from a maladjusted life on land. 
They were faced, not only with the development of war neurosis, but placed in the 
quandary' of having to revert to the scenes of former failure. Thev had failed both at 
.5"“ the pensistent anxiety, hostile attitude towards authorities, un- 
true m ‘"'f home, and the difficulty of rehabilitation afterwards, 

t 1 h ghly probable that some of these men will return to sea as soon as the war is over! 


Anxiety states 
Depressions ... 

Hj’sterias 

Psj chopathic stales 
Schizophrenias 

Post-traumatic —Aiirietj' 

, . — -Depression 
Neurasthenia and exhaustion 
Obsessional neurosis 

Epilepsy 

Post encephalitis 
Senile dementia 

Malingering 

G.P.I. 

Myasthenia graWs !!! 
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Merchant Navy ceased in the courts. Not until May 1, 1944, could a man take annual 
leave without loss of pay, since pay formerly continued only when “operational”. In 
peacetime Shipping Companies endeavoured to promote successful integration of crews 
by keeping them together for .several trips, since a single voyage may be nearly over 
before the crew begin to settle as a unit. Under the present pool system it is not 
uncommon for a man to change .ships at the end of each trip, especially if leave is 
taken, yet there was little resentment .at this change. How different is all this from 
the group sense cultivated in the warship, the regiment and the R.A.F. 

(5) Without previous iraiuiug for war the merchant seaman has to ply his vita! 
business across an enemy-infested sea, and to face aggression under conditions of 
relative personal and collective inactivity, with meagre chance of retaliation, in civilian 
craft which till the later stages of the war could only be afforded modest escort. 


(6) Sexual abnormalities, generally speaking, were conspicuous by their absence; 
sc.Kual inadequacy occurred in 6-5%, but no se.xual perversions were recorded. Their 
inadequate emotional attitude may have made the patients more fitted for sea life 
but went against them when faced again with the home situation. Half our scries were 
married. In the Army the majority are married. 

(?) The above considerations arc all associated with our conclusions concerning the 
personality of the Merchant seaman. The Merchant Navy is recruited on a vohintary 
basis and it is axiomatic that to some extent the job selects the man. A diversity m 
quality of officers and men is apparent — a not une.xpccted corollary of the varied 
motives, at least superficially, for going to sea. Inquiry into the reason for the choice 
of a seafaring life showed that while a quarter .selected the sea as their form of war 
service for the duration many, on casual inquiry, said they chose it for adventure, to 
see the world, because they fancied it, or because of family tradition. More careful 
questioning made it clear that a great majority chose it as an escape for tlu^ir restless, 
emotionally shallow personalities, personalities which were always living in the near 
future and seeking out the next move, a restlessness besides which their hard service 
conditions seemed to them of Ic.sser account. As a group they were intolerant ' or 
control, individualistic, lacking group sense and making few friends except possibly 
for one special pal, on whom they became over-dependent. At sea they may long for 
the home port, but once there they .show little tendency to stay, soon signing on for 
another ship. Their superficial adjustment to sex assists them to tolerate long periods 
afloat. Thus, one way and another, the Merchant marine provides an adjiistincnt for 
this type of personality. Hence the long average service, 10 8 years, low incidence of 
previous psychiatric illness, low incidence of invaliding for domestic stress, compliance 
with adverse conditions of work, good or satisfactory work record in all but 10%. 


- While this type of personality adjusts fairly well in peacetime, it is susceptible to 
breakdown under the severe anxiety and fear provided by the traumatic experiences 
of sea warfare; but breakdown means return to the very environment in which previously 
they had failed to adjust, and from which c.scape had been .sought at sea. Consequently, 
we find much delay in reporting .sick and tendency to return to sea “to cure themselves”. 

If unable to return to sea, they displayed fceling.s of inferiority, of suspicion, a sense 
of grievance for suppo.sed ill-treatment and in genera! a tendency to an irritable paranoid 
state. In ho.spital as soon as symptomatic relief had occurred, there was a liability 
to take their own discharge or to misconduct themselves with a view to getting it. 
6-7% left die hospital in this way and in American reports (Bellamy, 194.3) 22%. At 
home, where many were unfortunately sent for long pcriod.s, their unsettled conduct 
and irritability produced constantly recurring histories of domestic discord, in which 
the patient was frequently aware of liis unworthy share. While their early hospital 
treatment was no special problem, their subsequent rehabilitation was distinctly difficult. 

By ordinary psychiatric criteria, 46-5% . whole scries showed personalitic.s which, 
nrior to their illne.ss, could be adjudged mildly or grossly abnormal, mainly the former. 
The duration of service in the ahnornial personality group averaged 7-3 years as 
onnosed to 11 -I years in those personalities considered normal. Anxious and depressive 
states predominated in those having a normal personality (93-6%), rather than in the 
abnormal where the incidence dropped to /O /„. So far as durntjon of war service only 
was concerned, there was little dilTcrcnce between the normal and abnormal personality 
orouns being 2-86 years in the former and 2-/6 ycar.s of war in the latter. Evidently, 
abnormal personalities stood the difficulties of their occupation very well 
numeroi ‘ „ a multiple traumatic incidents, though occasionally a single torpLloinp- 
li £ nirh terminated ail attenfpts to^ 

with or without ^^ovidcd the avenue of escape from it. It is fairly certain tlnr 
abnoOTarperroMluy ^traits, which might lead to rejection from the fighting Services 
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taken into account. 

(8) Lack of group sense and the scheme of organization of tfie Merchant i Janne 
share responsihtlity for the situation that often arises between captains and crews 
The captain legally represents the ship’s company, not the interests of the men, «ho 
naturally tend to 'rely on their Union in such matter. In their relations with the 
captain too often the dew are wondering what his motives are, rather than considering 
it possible for him to do them a disinterested service. This relationship of employer and 
employed still colours the men’s attitude in war, so that attempts at better discipline 
are viewed as an unnecessary brake on their roving propensities or as entailing loss of 
rights instead of a means of improving their own efficiency. 

(9) Amongst other potent factors in predisposition must be considered the anticipation 
of danger. Occasionally it is sufficiently acute to be a predisposing influence, especially 
amongst engineers, radio officers and those on duty in closed compartments on or below 
deck. The engineer may regard his engine room as a coffin but the deck as a place 
of comparative security. "The naval practice of relaying information from time to time 
to various parts of the ship during enemy action is of value in casing psychological 
tension. Knowledge of a difficult situation dn usually be tolerated better than ignorance, 
leaving a fearful imagination full play. There is no doubt that the prolonged tension 
experienced by rather more than half of all cases undermined their ability to adjust 
to the excessive fear response that assailed them in real emergency. 

(10) Occupation . — ^Investigation into the way the various occupations on ship affected 
the incidence of breakdown, indicated in the officer group, that radio officers in pro- 
portion to their numerical strength on ship had the most psychiatric casualties. In war 
theirs is an unsatisfactory lot, owing to the radio silence observed at sea. ’Tliey have 
little to do and sometimes help out the other officers in minor way^. They mostly work 
under enclosed conditions, and by comparison they are the least skilled "of the" officer 
group. The executive officers on deck showed the lowest incidence (22-8%). 

In other ranks stewards ranked highest with an incidence of breakdown of 16-8%, 
cooks, able seamen and firemen followed in decreasing order of incidence. 

Generally speaking those on deck showed a lower incidence than those working below 
or in closed spaces. 

(11) Antecedent illness . — ^The most prevalent illnesses considered to have lowered 
the patients’ resistance to nerrous breakdown were malaria 9-3%, fevers of the enteric 
group 2-2% and peptic ulcer 2%. 

As regards other factors; All but 14% attained top standard at school. Psychiatric 
abnormalities appeared in the near relatives of 20% of cases. 

In sitmmaricing our conclusions concerning rctiology we believe that the excessive 
preponderance of anxiety and depression especially the former to have been the result 
of the considerable trauma experienced or the mere association with daneerous environ 
ments. ^ 

This trauma, or the anticipation of it, had changed for these men the character of an 
enwonment \vhich had thus far served as a refuge from a maladjusted life on land 

They were faced, not only with the development of war neurosis, but placed in the 
quanda^' of having to revert to the scenes of former failure. Thev had foiled both at 
the persistent anxiety, hostile attitude towards authorities un 
. ettled l^haiiour in hospital and at home, and the difficulrv of rehabilitation afrpnvar 4 c 
It IS highly probable that some of these men will return to ^ea as soon as the wSTs oS 
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SVMPTOMATOLOCV 

The bias in symptoms already mentioned shows itself in the following diagnostic 
groupings. States of anxiety 67-9% and depression 1T1% tended to occur together. 
To decide which should havc thc jjrimary diagnostic label was sometimes difficult. States 
of hysteria 8% and psychopathic behaviour 4-2% were frequently complicated by 
anxious and depressive trends. The unusual preponderance of anxiety and depression 
made symptoms somewhat standardized. Psychological and somatic manifestations of 
fear were most evident in the form of sleeplessness, nightmares, irritability sometimes 
followed by sensations of guilt or remorse, restlessness, feelings of weakness, lassitude, 
and of “tension ' in the head”. More purely somatic symptoms such as headaclie'' 
various aches and pains, diarrhcca, frequency of micturition, tremors, gastric discomfort, 
nausea or vomiting, dizziness, palpitations, liability to be startled unduly by sudden 
noises and a lowered tolerance to alcohol were also observed. 

In more recent cases the prevailing response was an exaggerated physiological fear 
reaction with prominent autonomic instabdity. Unfortunatel}' the average duration of 
illness before admission was 14-3 months by which time tire autonomic aspect of die 
case had become moulded and fixed in a neurosis witli considerable depression and 
anxiety, presenting a formidable therapeutic problem so far as return to sea was con- 
cerned. States of anxiety and depression tended to be mixed and difficult to differentiate 
so that the common clinical picture was that of an anxious depressive reaction, with 
weakness and irritability, occurring in men of varied previous perspnality, physique, 
education and training. In this they resembled, at least initially, the e.\liaustion states 
of operational Service units. These exaggerated but fundamentally physiological 
responses usually started while at sea, and at times necessitated temporary absence from 
duty but for the most part symptoms were largely smothered until return to port where 
a more florid state of neurosis ensued, due partly to faulty self-interpretation of 
symptoms, and partly because as Curran and Garmany (1944) have pointed out a 
heightened sense of tension and awareness which is appropriate at sea becomes incon- 
gruous and a nuisance ashore under a reduced tempo of living. At home the ncurouc 
picture changes. Free anxiety is reduced while feelings of resentment and paranoid 
ideas of criticism by the family tend to intrude. This is understandable if one remembers 
the poor personality adjustment to civilian domestic life. Until recently treatment 
facilities were inadequate. Consequently the men felt neglected at home and their 
resentment increased. 

It has been obvious that the greater the actual traumatic stress the more nearly do 
the clinical findings present a uniform standard picture. Constant and continued stress 
is less well tolerated than short attacks of great sei’erity, c.g. Pearl Harbour produced 
relatively few neurotic casualties compared with Guadalcanal or Dunkirk. 

Motor hysterical manifestations were rare, conditions at sea make conversion hysteria 
a very unprofitable compromise. In the anxiety states it cannot be said that in the 
Merchant Navy the predominance of such states was due to wider recognition of such 
conditions as has been suggested elsewhere. Symptoms were usually fully developed, and 
early recognition was exceptional, before specialist treatment was sought so far as our 
particular experience goes. As regards alcohol, a fair amount of symptomatic drinking . 
occurred though probably not in excess of Service patients. The chronic drunkard was 
rarely diagnosed and part of the alcoholism encountered was certainly due to the 
diminished tolerance associated with neurosis. / 

Physical examinations showed that over 50% of patients had lost from a half to three 
stones in weight, 12% had abnormally Ingh blood-prc.ssure chiefly due to anxiety, while 
active or latent syphilis, bronchitis, arteriosclerosis and vitamin deficiency, each occurred 
in under 3% of cases. The significance of persistent loss of weight in war neuroses • 
has been discussed by Sargant and Cmske (1241) as an indication of the effort made 
by the patient to overcome bis neurosis and the need for the use of a modified insulin 
regime. 


Tbeatme.vt 


Treatment is difficult in view of the previous adjustment at sea except in the very 
vounc and the elderly. The former are usually more willing to leave the sea and cab 
aLcted into training schemes m mdustrj'. The latter can be retired. The chief 
dffficultv comes when the somatic symptoms of anxiety have been alleviated and the 
pSem of ad.nptation, of restarting a man on a life he rejected when younger is 
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presented. Therefore in-patient treatment is t'hJTersonali^' outimed Tnd 

mto a new adjustment, obtnously not easy in ^ ^ before 

■“si4’ et!i3 'ns by j “ ‘r,.r£ 

indssi 

irritable and unsettled so that relatives noticed their erratic 

of their altered personality. Financial , stringency and someumes six «. 

of inactivity generaUy resulted in the at twfhosoM 

ultimately their admission to the special unit for the NIerchant r 1 fTatrlp of 

where mlny arrived in a somewhat frustrated, sceptical Sly t 

mind as a result of these experiences. Such were the men whom tie airned y 
return to sea or otherwise rehabilitate for work of national importpnee ashore. 


In view of this attitude it was very' necessary to apply prompt and ful 
examination and early symptomatic relief to secure the patient s co-operation. n 
large maioriiv of patients of the anxiety-depression group, whCTe tension tenaea 
be severe, such relief could be obtained by the use of sedation in varying depths 
by courses of modified insulin. Adequate quantities of sedative by reducing psycho- 
logical tension brought considerable symptomatic relief even in some relatively long- 
standing cases of illness. WTiat is really adequate for such states is generally 
estimated. The most useful drugs for this purpose were sodium amytal or phenobarhi- 
tone, up to 3 grains four-hourly of the former and 2 grains t.d.s. of the latter being 
well tolerated by ambulant patients. In severe states of tension and anxiety, continuous 
sleep was given under sodium amytal 6 to 12 grains four-hourly, for one to three 
weeks. The method is safe provided experienced medical and nursing staff are avail- 
able. A vitamin supplement, particularly B, complex, is useful since hyporibonavinosis 
has occasionally been seen. High-potency yeast tablets, 3 t.d.s., are an effective pro- 
phylactic. 


Since half these patients had lost from half to three stones weight, and improvement 
by psychological means is generally delayed until the normal weight is restored, we 
endeavoured to stimulate metabolisin and appetite, and to generate a sense of well- 
being rapidly, by using modified insulin, Sargant (1941) and Sands (1944a). Furthermore 
we found progress quicker and safer if, where much tension and loss of weight co-existed, 
sleep and insulin were combined (Sands, 19441;). 


Where hysterical sjmptoms and loss of weight were severe, anxiety being absent or 
slight, modified insulin became the primary physical treatment and sedation played a 
minor role. By the use of these methods which are equally applicable to civilian 
neurosis (Sands, 1943) progress is much more rapid since the time required for psycho- 
Aerapy is considerably cut down. Such symptomatic improvement and gain in rapport 
is liable to be temporary, or short of the best result attainable in any given patient unless 
adaptation is reinforced by psychological methods. 

The physical and psychological treatments are applied in a complementary fashion, 
so that the physical prepares the constitution for the psychological approach, which in 
turn stabilizes and furthers progress already initiated. 

Gener.ally speaking neither the patient nor his illness could have benefited by analy- 
tical pst chotherapy had it been economically possible. Tire types of psychotherapy 
most useful were found to be abreaction, explanation and such' reorientation of ideas 
as was necessary. For abreaction the lighter periods of continuous sleep treatment were 
often useful, otherwise a temporary intravenous barbiturate narcosis was induced as 
first used by Bleckwenn (1930). 


In explanation of their illness numerous patients required some instruction on the 
psychic and physic,al effects of fear and anxietv. Some had interpreted their somatic 
symptoms as physical disease of one sort or 'another, or had developed intractable 
phobias of such illness. Frequent terrifving nightmares had led some to fear imminent 
insanity, in others loss of sexual desire engendered dread of chronic personality change; 
Many more required explanation of their faulty conditioning to experiences afloat and 
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Sy^lPTO^tATOLOGY 

The bias in symptoms already mentioned shoM’s itself in the following diagnostic 
groupings. States of anxiety 67-9^4 and depression 11-1% tended to occur together. 
To decide which should have the primary diagnostic label was sometimes difliciilt. States 
of hysteria 8% and psychopadiic behaviour 4-2% were frequently complicated by 
anxious and depressive trends. The unusual preponderance of anxiety and depression 
made symptoms somewhat standardized. Psychological and somatic manifestations of 
fear were most evident in the forrii of sleeplessness, nightmares, irritability sometimes 
followed by sensations of guilt or remorse, restlessness, feelings of weakness, lassitude, 
and of “tension • in the head”. More purely somatic symptoms such as hcadachcr 
various aches and pains, diarrhoea, frequency of micturition, tremors, gastric discomfort, 
nausea or vomiting, dizziness, palpitations, liability to be startled unduly by sudden 
noises and a lowered tolerance to alcohol were also observed. 

In more recent cases the prevailing response was an exaggerated physiological fc-ar 
reaction with prominent autonomic instability. Unfortunately the average duration of 
illness before admission was 14 -3 months by which time die autonomic aspect of the 
case had become moulded and fixed in a neurosis with considerable depression and 
anxiety, presenting a formidable therapeutic problem so far as return to sea was con- 
cerned. States of anxiety and depression tended to be mixed and difficult to differentiate 
so that the common clinical picture was that of an anxious depressive reaction, with 
weakness ' and irritability, occurring in men of varied previous personality, physiqtie, 
education and training. In this they resembled, at least initially, the exliaustion states 
of operational Service units. These exaggerated but fundamentally physiologic.al 
responses usually started while at sea, and at times necessitated temporary absence from 
duty but for the most part symptoms were largely smothered until return to port where 
a more florid state of neurosis ensued, due partly to faulty self-interpretation of 
symptoms, and partly because as Curran and Garmany (1944) have pointed put a 
heightened sense of tension and aivareness xvhich is appropriate at sea becomes incon- 
gruous and a nuisance ashore under a reduced tempo of living. At liomc the neuroUc 
picture changes. Free anxiety is reduced while feelings of resentment and paranoid 
ideas of criticism by the family tend to intrude. This is understandable if one remembers 
the poor personality adjustment to civilian domestic life. Until recently treatment 
facilities were inadequate. Consequently the men felt neglected at home and their 
resentment increased. 

It has been obvious that the greater the actual traumatic stress the more nearly do 
the clinical findings present a uniform standard picture. Constant and continued stress 
is less well tolerated than short attacks of great severity, e.g. Pearl Harbour produced 
relatively few neurotic casualties compared with Guadalcanal or Dunkirk. 

Motor hysterical manifestations were rare, conditions at sea make conversion hysteria 
a very unprofitable compromise. In the anxiety states it cannot be said that in the 
Merchant Navy the predominance of such states was due to wider recognition of such 
conditions as has been suggested elsewhere. Symptoms were usually fully developed, and 
early recognition was exceptional, before specialist treatment was sought so far as our 
particular experience goes. As regards alcohol, a fair amount of symptomatic drinking , 
occurred though probably not in excess of Service patient.s. The chronic drunkard was 
rarely diagnosed and part of the alcoholism encountered was certainly due to the 
diminished tolerance associated with neurosis. / 

Physical examinations showed that over 50% of patients had lost from a half to three 
stones in weight, 12% had abnormally high blood-pressure chiefly due to anxiety, while 
active or latent syphilis, broncliitiS; arteriosclerosis^ and vitamin deficiency, each occurred 
in under 3% of cases. The significance of persistent loss of weight in war neuroses - 
has been discussed by Sargant and Craskc (1941) as an indication of the effort made 
by the patient to overcome his neiiro.sis and the need for the use of a modified insulin 
regime. 


Treatment 


Treatment is difficult in view of the previous adjustment at sen except in tiie very 
vounf and the elderly. The former are usually more willing to leave tlic sea and can 
irdhecred into training schemes in industry. The latter can be retired. TIic chief 
comes when the somatic symptoms of anxiety have been alleviated and the 
^blem oHdaptation. of restarting a man on a life he rejected when younger is 
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lessen the incidence' and facilitate the treatment of neurotic illness. These conditions 
have not occurred in the Merchant Marine because individuals tend to taKe up the life 
for their own psychological adaptation and because the commercial lines of the organi- 
zation are not intended for war. None the less there are other factors which contribute 
to this disparity in results which could be readily improved. Such factors are : 


Auoidable delay in treatment. 

One of us made special inquiry into 150 patients to ascertain to what extent this 
factor had occurred. It averaged six months in this series when assessed from the tme 
each man arrived at a home port and presented himself for medical examination. The 
delay in some cases has been as long as three years. This means that a man, say a deck 
officer, trained to carry out a very specialized duty which can have no counterpart in 
civilian employment may, if he breaks down and is unable to return to sea, present a 
very difficult problem in rehabilitation. In most cases he is too old for training and we 
have seen second officers become night watchmen after invaliding. Particularly' in con- 
version hysteria does this delay have serious significance. In fact a man who has been 
on 100% pension for more than two years for a conversion hysterical syndrome has been 
in our experience practically untreatable. Treatment' in these patients can only be 
directed to rehabilitation for emploj'ment at a very much lower grade of social efficiency. 
Resentment against authorities and an attitude of chronic invalidism invariably co-exist. 
Such patients do not differ in anv wav from other chronic hysterias in which the 
compensation factor is predomirianf, but" a study of the previous history and circum- 
stances of these cases does not show evidence of previous maladjustment or neurotic 
illness. 


As our results 'show, in anxiety states, particularly in this type of man. delay in giving 
treatment is again a serious factor in altering prognosis, because the pattern of his life 
has broken by' breakdown at sea. Men have been discharged from the Service within a 
lew weeks of presenting themselves to the Merchant Pool Doctor, a circumsta'nce which 
often proved the greatest trauma of all. Fifty-eight of our patients were permanently 
oischarged and four temporarily, before treatment was given. They were then sent home 
1° their local doctors. In this way men with long experience at 

or no experience of civilian employment, but in a state of nervous illness find 
financial stringency, and the necessity for starting a new life 
previously fled. Not unnaturally they develop resent- 
Merchant Navy Pool or Shipping Authorities whom they believe to have 
cavalier manner. If permanently discharged the work which they can 
bot trained for civilian employment is necessarily relatively 
inoc ® frequently by precipitating an increase in neurotic symptoms, 

of results. The larger number of patients were sent home to the care 

Tfoovorv with neurotic or psychotic symptoms which were too active for 

leso^t u ®®P'’alescent regime. Others were sent to the Merchant Navy Conva- 
aftpr 5 , ''4 same reason had subsequently to be transferred to hospital 

-Dposirm if been avoidable. It appears that in many instances no 

onlv- whin these men have demonstrated their incapacity for work, and it is 

dptprmi'rfinn 's .2’'r'Pl6le that they are admitted to a neurosis centre. Another factor 
of f differences between Merchant and Royal Navy personnel is the absence 

miMlv ihC!” selection in the Merchant Navy. There are, however, some personalities, 
miiaij abnormal by ordinary standards, who do quite well at sea. 


Unnecessary stress in conditions of service. 

onTv^nnsilwL'^v.n f^sffuale rest or leave ashore between periods of duty at sea, 

it hac ho^in nn acquiesccncc of the type of personality concerned. Recently 

cases f° taken without financial loss. Most of our 

illness 77 before this change was made. In spite of the presence of active nervous 
attempt to been returned to sea without treatment, presumably to 

on this mpthirf°i!f ii + ' subsequent presence in hospital is sufficient comment 

further ini22“ f’^catment by passing the buck” to the captain. It merely resulted in 

hospital resentment by the patient. Formerly patients were sent to 

available being made to their families so that unless savings were 

treatment in nlrfe 'f'seharge had to be granted before the conclusion of 

nately patient might earrn money in the first available job. Fortu- 

xnis difficulty has been lessened though not yet overcome. 

obviated'^^TriSS .given to possible methods by which these difficulties could be 

Service^'that "'•fb Merchant seamen but with neurosis in other 

and other supported by the results of treatment in North Africa 

are treated^-f^ Prognosis in anxiety states can be completely altered if they 

enter in which kfiHnul F *bis "s not done social and psychological factors 

the outcome^” initially were unrelated to the neurosis but which can completely change 

earb^treatment f''^®rchant Marine more or less preclude effective first aid or 

in different shiis’Srdine has been used for this purpose. Its use varies 

somewhat unceftain Its *J‘® m any event its action is 

sant a effect in moderate dosage is mainly that of a cortical deores- 

IZie tte" s .mptoms'’'aT”%®aty®®i®^ may depend on rapi/inteUectual Stntion^and 
practice iodi^S^ amytll is and autonomic type. In theory and in 

emotion and prevents fear the patient from excessive 

senior officer in restricted of ® performance. Its administration by a 

until medical attemion is avaiflhle and evening in acute cases 

of Heath and PowdeFmIkir (iglf) ‘b.'s connexion the work 

iiatai ,s of interest. Their experience of %var neurosis 
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to associated stimuli on land. Many had been decorated for meritorious war service 
and they felt ashamed and depressed by their patent jumpincss at sharp noises, the 
sound of friendly aircraft or air-raid alerts. Not unnaturally this led to much sclf- 
consciousness and sense of uselessness. 

After months of introspective anxious rumination, no little psychological reorientation 
towards the problem of their occupation was required. To return to sea was at times 
a terrifying prospect, and in the face of severe feelings of this nature it was uscle.ss to 
persuade or insist that they should go. Tlicy feared repetition of horrifying sights 
and experiences which no amount of distcussion would alter. Others expressed their 
quandary and failure by proclaiming the iniquities of the officers, of the shipping 
authorities, or accusing the crew of hindering the war effort, saying the country was 
rotten; and in general developing a loosely built system of paranoid ideas. We found 
that such symptoms tverc often reduced by the initial physical treatment and did not 
prove to be the obstinate psychotherapeutic problem customarily found in peacetime. 
None the less, where an aggressive p.sychopathic constitution was linked with such 
paranoid thinking it was necessary in a few instances to discharge patients home for 
misconduct (2'2%) or to the observation ward (3'8%) for further hospital care. 

Shock treatment ’such as insulin comas for schizophrenias and electrically induced 
fits for depression were employed as required. We woultl emphasize that good control 
of patients having E.C.T. is necessary since we noted that while out on pass from 
the hospital small indulgence in alcohol frequently resulted in aggressive confused 
states which materially retarded the patient’s progress and disturbed ' the iiiortil of the 
ward generally. Such schizophrenias as occurred usually had little direct precipitation 
by war stress.' Depression was much more common hut mainly of superficial reactive 
type or secondary to anxiety. Consequently E.C.T. was less often indicated than is usual 
when this condition is endogenous or is the dominating persistent pathological response. 

Like some other specialized professiom Merchant Navy men arc very prone ' to 
talk shop” and to tell of their various fearful war experiences, whicli while it may act 
as an abreaction for the narrator, is pregnant with painful associations for other.*, and, 
if unchecked, may prejudice progress. For this reason and to provide confidence 
and social adjustment, patients were encouraged to use auxiliary methods of treatment in 
occupational therapy units, daily physical training and recreational programmes. 

If permanent or temporary discharge from the Merchant Navy was indicated we 
used our liaison with the Ministry of Labour to recommend suitable employment for 
men on leaving hospital. Patients interviewed the Ministry’s special representative 
while still in hospital, and for therapeutic reasons the decision regarding disposal wa.* 
made as early as the circumstances of the individual patient, allowed. 


Resi’i.ts 

In a total of 323 patients 13-3% recovered, 39-6% ivere much improved, 34-1% 
improved and in 13% there was no change. Their disposal resulted in 15% being 
recommended to return to sea, temporary release from seagoing duty in 12-8% for 
periods varying from tlirec to twelve months, while 61-7% were permanently discharged 
unfit for sea. 6-7% w'ere discharged for ini-sconduct, against medical advice, as 
absconded, or at their own request. 3-8% were sent to Mental Homes or Observation 
Wards. Of tlie whole group 5-9% were imfit for work on sea or shore at the time of 
discharge. 

U.S. Rest Centres repart 57% recommended for se.i (Bellamy, 1943), but the type of 
patient is not entirely comparable since Iqng-.standing psychoneuroses, psycliopathic 
personalities, chronic .alcoholism and p.sycho.sis were excluded from their .scries. A fair 
number of the first and second of.tlicse groups, and a few of the last were admitted to 
our hospital unit. 


Comment 

Tl misht be thought that, because the reponsibility ot the work is often considerable, 
nna is little chance of psychiatric realment at sea. that much caution was necessary 

J;!lmmpndine return to duty, yet follow-up results indicate that this is not necessarily 
in * Tfpv We feel that there should not be so wide a difTerence between the 

the right returned to sea in the Navy. 90% (Garmany. 1944 }, and in the 

numl^r in part these differences are the outcome of the purposes for 

qSvlcIs e'xist One effect of the Navw-s. scheme of training aAd dfsdplinA 
.-.vliich theje Services e social group, the ships company; which will stnnd’^the 

itre«%Tta?®C^4 when dfluted nine to ten times (The Times, 14 , 9 . 44 ). Such methods 
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Discussion 


Dr E L Caldwell-Smilh : The problem of psychoneurosis in the Merchant Navy is 
receiving much consideration from those concerned and there have recently been con- 
ferences between the Federation, the Ministry of Health and Ministry of War Transport, 
on this subject, particularly as to how suitable cases can be brought under proper treat- 
ment %vith a minimum amount of delay. There are, however, many difbculties. The men 
are civilians independent by nature, and as a rule dislike Institutional treatment. They 
are discharged from ships usually not complaining of their symptoms and proceed to 
their homes, often long distances away from the nearest Reserve Pool, and then come 
under the care of their panel doctors. 


Discharges from the Merchant Navy for nervous diseases are higher than in any 
other grdup. During a period (which must be unspecified) out of 9,858 discharges on 
health grounds 2,16a were for nervous diseases, 21-89o. Of these, as far as can be 
estimate from available returns 2-4% were for organic diseases of the nervous system 
including epilepsy, and 19-4% for psyehoneuroses and mental diseases, i.e. approximately 
1 in 5 of all discharges. As regards incidence, out of 6,437 recent cases of unfitness for 
seafaring 70 (1-09%) were organic disease and epilepsy, and 523 (8-13%) were psycho- 
neurotic and mental. Difficulty in getting these cases properly treated at an early stage 
was admitted. One of the main troubles was that on discharge at the end of a voyage 
or on return to this country after a- discharge abroad, the men are paid off at Mercantile 
Marine Office and proceed to their homes on leave. It was then and during this period 
that so many cases developed their nervous symptoms and came under the care of their 
own doctor. Federation and Pool doctors could not interfere and letters and messages 
to the man's doctor were not productive of their doctor taking active steps as a rule. 
Federation and Pool doctors would do all they could to assist in getting these men 
properly treated but with the very large number of cases it was impossible to refer all 
to psychiatrists and so many treated and reported fit when subsequently sent back to 
sea relapsed on first voyage and had to be discharged. 


At the last conference with the Ministries concerned on this subject certain decisions 
were reached and it was agreed that when the man was first seen by a Pool doctor and 
considered curable and likely to be fit for seafaring again the Poo] doctor would send 
the man to the nearest psychiatrist on a list to be provided by Ministry of Health who 
would put the necessary machinery in motion to get the man admitted to a suitable 
Institution. 


Dr. M. N. Fai; A discussion on Merchant Navy Psychiatry would be incomplete' if no 
mention were made of the incidence of psychiatric disorders among Asianc seamen 
especially Indians who, since the outbreak of war. have played their part magnificently 
and in every respect worthy of the highest traditions of the British merchant marine. 
In spite of educational and cultural disadvantages, linguistic difficulties and problems 
such as insecurity of tenure and consequent financial instability, religious customs and 
personal habits they have stood up to intense enemy action at sea remarkably well 
indeed. Even in heavily "blitzed" -cities like Liverpool and Cardiff the psychiatric 
casualties among Indian seamen have been negligible. This is a tribute to the average 
Indian seaman’s constitution which can apparently withstand any amount of stress 
without abnormal psychological reactions — a fact which is not generally known. One 
wouW like to hear the views of doctors who look after Indian seamen and perhaps Dr 
Sands could tell us what percentage of his patients were Asiatic seamen and whether 
he has any comment to make on psychiatric disorders among them. 


Dr. Karl Evang (Director-General of the Norwegian Public Health Services'): During 
the war, sailors of the merchant fleets have been working under an extremely severe 
pressure. Mentally they are- not protected by the fact that they belong to an organized 
body like a imlitary organization, and they have not the advantage of co-operating and 
fighting together with the same persons for a long time. They also have no way of 
fighting back, and therefore have very little natural outlet for their aggression towards 
the enemy. I am not a psychiatrist myself, but have had an opportunity to get in contact 
with these problems through the Norwegian Public Health Service which has been set 
up for the benefit of Norwegian men in this country, the United States of America 
Canada and India. 


We have been struck by the very few cases of what might be called traumatic war 
neuroses among Norwegian sailors during the war. The medical superintendent at one 
of our convalescent homes, reported that during one j’ear about 24,000 Norwegian crew 
members visited a certain harbour. During the same year 296 Norwegian sailors were 
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amongst Merchant seamen at a United States Rest Centre has also led them to 'believe 
that in recent cases of ‘‘battle reaction” one is dealing with physiological type of res- 
ponse in the form of an exaggerated expression of fear, and they endeavoured to make 
treatment specific by the use of ergot, the sympathetic depressant, in addition to psycho- 
therapy. Very encouraging results were obtained in the twenty cases reported. ■ 

In addition to such early measures, it would be preferable in order to avoid delay in 
treatment ashore, that when a man is declared unfit in the absence of adequate physical 
cause, he should be referred forthwith to a psychiatrist. At present he is usually the 
last doctor a patient sees. It is appreciated that in s'ome parts this is not an easy matter, 
but in Liverpool. Cardiff, Bristol. Glasgow, Newcastle and London .where the majority, 
of such patients are, this should present no difficulty. In these towns there are 
psychiatric out-patient departments at general hospitals and the services of local E.M.S. 
psychiatrists are available. We believe that prompt treatment within a day or two 
of return to port, such as occurs in other Services would bring about a substantial 
improvement in results, diminish invalidism and ex-pense to the country in pensions ana 
allowances. To reap the full benefit of early treatment it is necessary to support it 
with greater care in the selection, of officers and men and to dispose of some of the 
aggravations noted in this paper. As in the Navy, good conditions of service and the 
fostering of a sound group spirit constitute not only the best prophylactic, measures 
against neurosis but are most valuable in promoting early recovery from such illness. 


RESULTS OF TREATMENT IN 187 CASES FOLLOWED UP FROM SIX TO 

EIGHTEEN MONTHS 




At discharge 

323 cases 

Followed up 6 to IS months 
187 cases 

Recovered 


43 13-3% 

15 8-0% 

Much improved 


J28 30-0% 

100 50-7% 

Slightly improved ... 


no 34-1% 

20 10-7% 

No change 


42 13*0% 

40 24’0% 


PRESENT EMPLOYMENT IN H7 CASES FOLLOWED UP FROM SIX TO EIGHTEEN MONTHS 


STATUS 

Rise 

Equal 

Lower 

Unkno^vn 

UNEMPLOYED 

Including 


0 

118 

IG 

4 


DISTRIBUTION 

Shore IIP 

Sea 


River 
Canal 
Army 
40 

3 in hospital 
3 awaiting ship 

1 Government Training Scheme. 


FoUoio-up ResuUs 

A total of 187 reports are available. Results of treatment show that the "slightly 
imnroved” Broun has tended to sort itself out into a- definite state of improvement or 
SapseThf net result being that in the long run 64% of patients were substantially 
benefited. The earning ability of those in employment was maintained, as a, rule, on 
shore. ^Nearly a quarter were still unemployed, more than half being clinically m the 
unchanged group. 

The outcome on the 65 men recommended to return to sea is of some interest. Of these 
we know that 16 directed to sea stayed on slwe, that 19 did in fact return to sea together 
with 6 others not recommended to do so. The minimum number at sea is therefore 7 d. 
However we know that 20 more were recommended to return to sea and of these 15 who 
had the follow-up questionnaire sent reply, so that the follow-up netlea 

iust over two-thirds of the possible replies. While the number of those certainly at sea 
is 25 or 137c, and if one takes these . figures as guides, then it is highly probable that 
the actual number at sea is approximately 31 or 16-5%. 

Incidentally 6 out of 187 (3%) returned to sea against advice and this is the minimum 
figure. We have never heard of a discharged soldier doing this, but such returns against 
advice are a likely result in the type of personality described. 


SUMMARV 


These 334 officers and men of the Merchant Marine have demonstrated the psychiatric 
spect of their service. Besides this they are in effect, a control series which typify 
le unfortunate results of delay in treating tniumatic illness whether this has occurred 
ir reasons which arc or are not beyond control. Such delay while often fatal to further 
•rvice at sea is not necessarily prejudicial to success on shore if suitable rehabilitation 

: employed. 

Thntieh active warf.ire may cease to _bc a rcicv.int factor, those Merchant seamen 
riverashorc by its stress, will in some instances and de.spue all effort to tlie contrary 
HI to readjust on land. To .avoid much anu-socal conduct it may be necessary to 
ct thJc mL back to sea at the close of hostilities. 

like to thank Dr. Louis Minsk!, Mcdic.al Superintendent of Sutton Emer- 

el^y Hospital for permission to publish the case materials for this paper. 
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Discussion 

Dr E. E. Caldwell-Smith ; The problem of psychoneurosis in the Merchant Navy is 
recei'vink much consideration from those concerned and there have recently been con- 
ferences between the Federation, the Ministry of Health and Ministry of War Transport, 
on this subject, particularly as to how suitable cases can be brought under proper treat- 
ment with a minimum amount of delay. There are, however, many difficulties. The men 
are civilians, independent by nature, and as a rule dislike Institutional treatment. They 
are discharged from ships usually not complaining of their symptoms and proceed to 
their homes, often long distances away from the nearest Reserve Fool, and then come 
under the care of their panel doctors. 

Discharges from the 'Merchant Navy for nervous diseases are higher than in any 
other grdup. During a period (which must be unspecified) out of 9,858 discharges on 
health grounds 2,163 were for nervous diseases, 21-8%. Of these, as far as can be 
estimated from available returns 2-4% were for organic diseases of the nervous system 
including epilepsy, and 19-4% for psychoneuroses and mental diseases, i.e. approximately 
1 in 5 of all discharges. As regards incidence, out of 6,437 recent cases of unfitness for 
seafaring 70 (1-09%) were organic disease and epilepsy, and 523 (8-13%) were psycho- 
neurotic and mental. Difficulty in getting these cases properly treated at an early stage 
was admitted. One of the main troubles was that on discharge at the end of a voyage 
or on return to this country after a- discharge abroad, the men are paid off at Mercantile 
Marine Office and proceed to their homes on leave. It was then and during this period 
that so many cases developed their nervous symptoms and came under the care of their 
own doctor. Federation and Pool doctors could not interfere and letters and messages 
to the man’s doctor were not productive of their doctor taking active steps as a rule. 
Federation and Pool doctors would do all they could to assist in getting these men 
properly treated but with the very large number of cases it was impossible to refer all 
to psychiatrists and so many treated and reported fit when subsequently sent back to 
sea relapsed on first voyage and had to be discharged. 

At the last conference with the Ministries concerned on this subject certain decisions 
were reached and it was agreed that when the man was first seen by a Pool doctor and 
considered curable and likely to be fit for seafaring again the Pool doctor would send 
the man to the nearest psychiatrist on a list to be provided by Ministry of Health who 
would put the necessary machinery in motion to get the man admitted to a suitable 
Institution. 


Dr. M, N. Fai: A discussion on Merchant Navy Psychiatry would be incomplete' if no 
mention were made of the incidence of psychiatric disorders among Asiauc seamen 
especially Indians who, since the outbreak of war. have played their part magnificently 
and in every respect worthy of the highest traditions of the British merchant marine. 
In spite of educational and cultural disadvantages, linguistic difficulties and problems 
such as insecurity of tenure and consequent financial instability, religious customs and 
personal habits they have stood up to intense enemy action at sea remarkably well 
indeed. Even in heavily “blitzed" -cities like Liverpool and Cardiff the psychiatric 
casualties among Indian seamen have been negligible. This is a tribute to the average 
Indian seaman’s constitution which can apparently withstand any amount of stress 
without abnormal psychological reactions — a fact which is not generally known One 
would like to hear the views of doctors who look after Indian seamen and perhaps Dr 
Sands could tell us what percentage of his patients were Asiatic seamen and whether 
he has any comment to make on psj’chiatric disorders among them. 


Dr. Karl Evang (Director-General of the Norwegian Public Health Services): During 
the war, sailors of the merchant fleets have been working under an extremely severe 
pressure. Mentally they are- not protected by the fact that they belong to an orglnized 
body hke a imhtary organization, and they have not the advantage of co-operating and 
fighting together with the same persons for a long time. They also have^ no wav of 
fightmg back, and therefore have very little natural outlet for their aggression towards 
the enemy. I arn not a psychiatrist myself, but have had an opportunity to get in contari 
with these problems through the Norwegian Public Health Service which has been set 
up for the benefit of Norwegian men in this country, the United States of Amerira 
Canada and India. sioicncd. 

We have been struck by the ver\- few cases of what might be called traumatic war 
neuroses among Norwegian sailors during the war. The medical superintendent at nSo 
of our convalescent homes, reported that during one year about 24,000 Norwegian cr^ 
members visited a certain harbour. During the same year 296 Nonvegian sailors were 
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President — ^A. C. Eoxbuegh, il.D. 

> [Decetnber 21, 19-44] 

FOUR CASES PREVIOUSLY SHOWN 

Two Cases of Multiple Arsenical Cutaneous Carcinomata. — ^B riak F. Russell, M.D., and 

Robert Klaber, M.D. 

The President; Apropos of multiple skin tags of the neck (October hleeting Proc. P. 
Soc. Med., 1945, 38 , 128), there is an American article by H. J. Templeton in Arch. Derm. 
Syph.i Chicago, d936, 33 , 495, in which he came to the conclusion that the tags in 
question in middle-aged women were not warts and were not fibromas and he suggested 
the name “Cutaneous Tags of the Neck”. However I have a case now under my care 
at Wellhouse Hospital in a girl aged 28 who has tags on her neck which are obviously 
pedunculated warts and she has a large number of plane warts on her chin. 

Occupational Argyria. — J. E. M. Wicley, M.B., and P. M. Deville, M.D. 

The President: Another point 1 wish to mention is that when Dr. Wigley showed a 
case of argvria at the May meeting (Proc. R. Soc. Med., 1944, 37> 648) I referred to a 
paper by Firth and Harrison (Brit. J. Derm., 1924, 36 , 105). I said at the time that I 
thought" Firth and Harrison had found a deposit of silver “in the epidermis”. Dr. 
Harrison has since called my attention to the fact that in their case there was no deposit 
of silver in the skin except in the basement membrane of the sweat glands and sweat 
ducts and here and there in the seliaceous glands but none in the epidermis. 

Lichen Planus. — Louis Forman, M.D. 

W. M., aged 40, male. An engineer. He was shown at the November 1944 meeting under 
the provisional diagnosis of lichen planus. He first came to hospital in May 1944, when 
the condition had been present for two and a half years. There were infiltrated, red, 
scaling patches in front of the ears, on the forehead, and on the upper lip. The scale 
was easily detached and showed horny projections frpm the under surface, suggesting 
lupus erythematosus. 

Biopsy from the skin in front of the ear was made in May 1944. There was a well- 
defined granular layer and dilated follicular orifices filled with horn. In the papillte there 
were collections of lymphocytes; the lower margin of the infiltrate -was well defined, and 
the lymph vessels were dilated. The microscopic appearances were more suggestive of 
lichen planus. 

On May 17, 1944, blood W.R. and K.R. were negative. In July 1944 five weekly 
injections of (1.-01 g. of myocrisin were given. He was seen again on November 1, 1944. 
when he showed ulceration of the mouth, scaling macules on the limbs and trunk, and 
papules over the trunk very suggestive of lichen planus. The stomatitis and general 
eruption had appeared ten weeks after the injections of gold. The areas over the lip 
and forehead tvere more infiltrated and scaly. 

It had been suggested by various members at the November meeting tltat the patient 
had secondary specific disease, and a small healing ulcer was demonstrated on the penis. 
There was enlargement of the inguinal glands. TTie eruption has faded during the past 
three weeks and the ulcer healed within a week. To-day small papules are to be seen 
on the penis. The papular lesions on the chin are flatter and shiny. The original areas 
on the forehead and cheeks are less raised. 

The blood reports on November 22 and 29, December 6 and January 3 were W.R. 
and K.R. negative. 

It would appear that this patient had a generalized lichen planus or a toxic lichenoid 
eruption precipitated by the gold injections. 


Atavistic Pigmentation. — F. E. Graham-Bonnalie, M.B. (Introduced by Dr. John 

Franklin.) 

Woman, aged 36. She was quite normal until the, winter of 1942-43, when she noticed, 
on going out into the cold, that her face smarted, and in the summer the skin began to 
irritate and peel especially around the eyes, and pigmentation started and spread more 
or less all over the face. Her blood-pressure is normal. She was told that she had some 
‘ black blood” in her, and then discovered for the first time that her grandfather was a 
negro. She is now tynically negroid in appearance. The interesting points arc whether 
this should be accepted as permanent and why signs of pigmentation did not occur before 
the age of 34. 

President; We have had a number of cases of pigmentation of the face and else- 
wnere recently, and I do not think we have arrived art a diagnosis of anv of them, but. 

“5 ale bone of the patients had negro or negroid ancestors'. This woman 

nas a aenmtely negroid facies. 

JtARCII— Df.rmat. 1 
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Di'. F, I’arkcs Weber: At all events provisionally we must, I suppose, accept this case 
as one in which the cutaneous pigmentation in a person of negroid ancestry developed 
late. In doubtful cases of pigmentation in the mucous membrane of the mouth it has 
repeatedly been suggested and more or less accepted that if no other cause can be 
found and there is some cause in the ancestry (such as Mediterranean or negroid blood), 
the ancestry must be accepted as being the cause of .the oral pigmentation. Cutaneous 
pigmentation, is, to my mind, far more likely to occur than oral, and provisionally in 
the present case one must accept the ancestry as the cause of the cutaneous plgmcnla- 
tion. The pigmentation must be supposed to have been present potentially in the genes 
of the zygote, though not obviously present in the skin at birth. It required some 
exposure to bring it out, and the facial exposure has in this case brought it out on the 
face. The characteristic racial hair was present at birih, but the pigmentation of 
the face was only potentially present. I think that explanation to be more than 
plausible, but it is not certain, and the follow-up of the case may show that it is wrong. 

Major A. Ncish Barker, R.A.M.C. ; I. saw this woman about nine months ago working 
at the A.T.S. training depot, where she was doing a good deal of outdoor 'work, drilling the 
girls and so forth, and I thought her face was rather negroid, but the pigmentation 
was not so marked as now — it was more cafe au lait, 1 asked her about it, and she told 
me about her grandfather. When I wrote to the doctor I suggested that she should be 
transferred to a unit where she would not be quite so much exposed. I lost sight of 
her until this afternoon; she- now tells me she has been transferred to the R.A.S.C. The 
condition was a little scaly when .1 saw her first. 

Dr. Louis Forman ; This patient has had attacks of soreness and chapping of the face 
with oedema, particularly of the lower eyelids. Such a reaction might be due. to an 
external irritant.- She uses a .face cream at night. She would be liable to pigment 
strongly after such attacks of dermatitis owing to her inheritance.- 

Major N. M. Wrong, R.C.A'.M.C. ; I believe that if these cases were atavistic we should 
see a number of them in the United States, where there are many half-castes and quad- 
roons and so on. But I have never seen nor heard of one. . , t *v,- i 

Dr. H. S. Stannus : This woman has some pigmentation in the nails which 1 think 
points to racial origin. I 'might point out that a negro baby at first though pigmented is 
paler than the adult. The degree of pigmentation of the adult may depend a good 
deal on climate. A native working in- the deep gold mines of South Africa under con- 
ditions of heat and damp— not of sunlight — will change from a chocolate brown to 
coal black. There is obviously a great ability to develop pigment in such races. 

Dr. Parkes Weber,- Does that apply to dark people in general — to the dark people of 
any race, including the white races? 

Dr. Stannus : I think so 

The President : It is interesting that the heat in South African mines should be more 
powerful than the sun. 

Dr. Stannus : Heat plus high humidify as water is used in drilling the quartz rock, 


? Atypical Erythema Annulare Centrifugum. — G. B. Dowi.mc, M.D. 

Woman, aged 28, married, in good general health and ivith no past liistory of Wncsf 
of any importance. 

About a year ago she developed an area of rather dark red erytlicma in front of the riglif 
knee. Thereafter other Iesion.s appeared gradually, about a dozen of them altogether, 
scattered chiefly on the limbs. Some arc fointly red, others almost the colour of the skin 
generally; all with the e.xccption of the original lesion on the knee are ratlier firm flat 
elevations; in some the margin appears to- be raised above the rest of the lesiort and there 
is quite a close resemblance to granuloma annulare. Apart from the far larger area on 
the knee, the size of the patches varies from about that of a sixpence to a florin. 

Histologically there is nothing remarkable to be seen; the changes consist of patch)’ 
infiltration of the dermis with inflammatory cells, sometimes rather dense and diiefiy 
situated about blood-vessels. 

The condition differs from erytherna .annulare in the persistence over a really long 
period of each le.sion; not one has disappeared or regressed to any .appreciable extent; 
neither has there been any tendency to olmr in shape. Both sarcoid and granuloma 
annulare arc excluded by the histology. The Wtassermann and Kahn reactions arc 


negative. . . r • . 

For those who believe in a scries of cutaneous reactions ranging from erythema annulare 
centrifugum (Darier) at one end to granuloma annulare at the other, this type would 
appear intermediate.' I think it is perhaps a somewhat atypical example of erythema 

^ The President : It seems to me much more like granuJoma annulare, especially the 

'*Dr?^DowIing : I agree, but there is nothing characteristic of granuloma annulare in 

^'^nr^^w'^Frcudentlial : I think the biopsy lends some support to granuloma annulare. 
Dr Xwling “ The section was taken from a lesion on the thigh. There was no sign 

°VosTSCRmT (ie.3.45).— Since the case was presented her lesions hove become far more 
annular and larger.~G. B. D. 

'"hi ‘ k! mo?r ^Fhsr’sL?Novembcr 30, ,944. 
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On examination. — On the prominences of both chcehs and the chin are red papulo- 
pustules. On close examination a few tiny blackheads can be seen. 

- History. — Since birth; intermittent'; non-pruritic. Mother had bromides during 
pregnancy and fed dte baby for his first tliree months. ' Mother’s brother is tuberculous. 

Imestigations. — Cultures from four of the pustules (the contents were cheesy rather 
than franklv purulent) gave Staphylococcns aureus, coagulase +, from two, the other two 
being sterile. Mantoux- 1:10,000 was negative, as was also a tuberculin paste, both being 
applied to an affected area and to normal skin. 

Comment. — ^The condition is mentioned by Leiner in “Jadassohn’s Handbuch”. He 
savs that in newborn cases tlie condition dears' up in a few weeks. - This has lasted six 
months. Aitken has published several cases of infantile acne and reviews the literature 
in the Brit. J. Derm., 1942, 54 , 272. From this it appears that the pusnilar form noticed 
at birth or soon after is exceedingly, rare. This is rather surprising in view of other 
seborrhoeic manifestations in the newborn, presumably under the influence of maternal 
gonadal hormones. 

The President : Is the mother still taking bromides? 

Dr. Goldsmith; No. I may add that the condition is said to have gone up and down 
a little, but I have observed it for six weeks and it has shown no change. 

Favus. — C. H, Whittle, M.D. 

D. F., a boy, aged 6y4 years. 

The child comes from a Ilarnardo’s Home, is an evacuee, and the history is uncertain. 
The eruption, of probably more than six months’ duration, consists of adherent heaped-iip 
scales on the scalp in discs varying up to one inch* in diameter. The scales are rather 
matted together, the result of a 'serous exudate, which can be seen when the mass of 
scales is forcibly removed: there ate left moist, red, circular, sharply defined areas of skin, 
and the removal causes pain. There are no obvious broken hairs or scutula. There is 
some sign of bald areas developing. The lesions are mostly around tire crown of the head, 
but diere has been a circular, scaly, red disc on the open skin of the nape of the neck. 

I wrote “psoriasis” as the diagnosis in the out-patient department, confirmed by absence 
of fluorescence under Wood’s light. Fortunately I also took scales and hairs for micro- 
scopy, and some of these were found when examined later in the day to contain abundant 
fungus elements, chiefly coarse branching hyphte. A few infected hairs showed slight 
fluorescence only. An infected portion of hair shaft also showed the characteristic fungus 
inside the shaft, with the still more characteristic air tubules. Cultures on Sabouraud’s 
maltose agar show early colonies of what I think is Achorion schocnl^inii.^ 

The case is shown because of the ease with which it may be mistaken for psoriasis and/or 
sepsis. Such “atypical” cases of favus are not uncommon. I hate two other similar 
cases details of which f hope to publish. These cases are so like psoriasis that one must 
expect to examine many cases which are not favus in order to catch the few that are. 
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nuoresced throughout their length. 1 had failed to diagnose the first case until a 
second child became infected by contact. However. I take comfort in the fact that 
this case was missed by at least three London dermatologists. 

Dr. VT. N. Goldsmith : In the cases of favus I showed recently I failed on .two occasions 
, to find any fungus by direct examination. The culture was ylcHorioii scliocnlcinii. 
Fluorescence was variable. 

The President : That was apart from anything ‘being put on them? 

Dr. Goldsmith : Yes. 

The President : These were cases of atrophic bald areas? 

Dr. Goldsmith : Yes, in the. mother : the child had no baldness yet. 

Dr. Louis Forman : Dr. Dowling also thought that Dr. Goldsmith’s patient had favus. 
He demonstrated to me many years ago a. rather similar case of atrophic folliculitis 
which he diagnosed as favus. This was a Turkish woman who had been in this country 
for some fifteen years. 


Hiemorrhagic Telangiectasia. — C. H. Whittle, M.D. 

R. H., a man aged 35. 

History of two and a half years of small hicmorrhagic spots in the skin and mucous 
membrane of the mouth, together with occasional nose-blccding. There are pin-hc.id- 
sized, or slightly larger, btuish-red .angiomatous tumours dotted about on the checks, 
lower lip, tongue, buccal surf.acc of checks, fauces, tonsil, and the .skin of the back of the 
. left hand. Some of these have been haemorrhagic, and extravasated blood was seen 
around the lesion. 

Bleeding time, clotting time and capillary resistance test (Hess) were normal; the platelets 
160,000 per 5 million red cells (normal). 

Family history . — No history of sinfilgr trouble obtained. In spite of no known faniih’ 
history this case should be cla.sscd in the group of hcreditarv telangiectasia dcscrihcd 
by Sutton in 1864, Rendu (1896), Osier (1901), and Parkes Weber (1907), as mcntioncil 
by Wintrobe (“Clinical Haimatology”, 1942, published by Henry Kinipton, London). ^ 

Dr. F. Parkes VVeber : Although a great many cases of this condition have been shown 
at various times in London, I think we are greatly indebted to Dr. Whittle for having 
brought forward this particular case. There are many diflerences between the dmertim 
cases, and different cases show special points. Various special points are connecteQ 
with this case. This is a case of an otherwise perfectly henlth.v man with cutaneous 
and mucosal telangiectases and a history of recurrent nose-bleeding. If one examines 
him fairly carefully one may be absolutely certain that the case is one of this Osl?’’ 
type of telangiectasia, because it will be found that under some of the nails, and showing 
through them, there are also very small (streaky) telangiectases. That combination 
of telangiectases occurs, as far as I know, in no other disease or syndrome whatever, 
and no other question need be asked about it in order to make the diagnosis. , 

A second point is that this patient appears alvyays to have had a tendency to recurrent, 
epistaxis. There are cases of familial epistaxis in which obvious cutaneous telangiectases 
never develop, and yet from family histor.v or otherwise one may be sure that *he5 
belong to the Osier group. In the present case, if we had seen the patient some yoars 
ago, we would have found no obvious telangiectases whatever; he is quite sure about 
that. He was born with almost congenital epistaxis, but the telangiectasia was also 
potentially present in the genes of the zygote. 

The third point is that the patient tells us that he had on one occasion haomatuna. 
He says that he passed this sanguineous urine after eating many strawberries. 

A fourth point is the absence of any hi^ory pointing to heredity. Dr. Whittle has 

the choice of regarding his patient as the first member of the family to manifest this 

mutational gene disease or he may suppose that there were previous instances of the 

disease in the family though their existence cannot be ascertained in the ordinary course 
of questioning. 


Lupus Verrucosus. — P. J. Feenv, M.B. 

K. C-K., aged 23. Lesion on dorsum of right hand and fingers. 

'History. — ^Two and a half years ago had amputation above the right knee-joint for 
tuberculosis of the joint. Tubercle bacilli had been found on aspiration. Eighteen 
months ago, developed a fungiform warty growth the size of a sixpence over the second 
right metacarpophalangeal joint. This growth was completely excised and sectioned. 
Over a year later the present eruption appeared at the site of tiie section, and it spread 
peripherally ivhile tending to clear at the centre. A biopsy ivas made, and seri.al sections 
were examined. A large portion ol the alTectco skiii was then excised for further investi- 
gation. At the suggestion of the nathologisl. Dr. W. W. Woods, this was cut into pieces, 
each piece was embedded in naratnn and sections^ iiom each block were made. 

* Demonstratio?i.—An the above-mentioned sections were shown. Individual endothelial 
cells and one or two giant-cells of the Langhans type were pre.sent in all the sections. 
One piece from the middle of the large portion of excused skin yielded .sections showing a 
tvnical lupus nodule. Such a tubercle system was not seen in any of the other sections 
' ri, F Parkes Weber said that the case was clinically typical. 

in renlv said that the case was being shown in order- to draw -itteniinn 
^ a Mretul l-aboratory technique. It was unwise to rely on iust soVi-d 

to the block. Although the diagnosis in thi.s case could be made from 

sections from the same easily cut away the rvhole block without finding 

fml^^should find,°thereby missing the diagnosis and having no block left ‘ 
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. [December 1, 1944] 

DISCUSSION ON AN/ESTHESIA IN THE DENTAL CHAIR 

Dr. K. B. Pinson ; Cyclopropane . — ^There are attractive features in cyclopropane 
antesthesia for dental surgery and other mouth operations; quietude, good oxygenation, 
and early and often phenomenal relaxation of the jaw. 

There are two ways of administering cyclopropane — one with, the other without, COj 
absorption.' 

The normal method is with absorption. It is suitable both for adults and children, 
particularly for cases which cannot well be managed with intravenous barbiturate alone. 
Intubation is almost a sine qua non for dental work. The method is in general unsuited 
to the dental surgery, however, as the cases ate too long, recovery too slow, pre-operative 
medication is indicated, and so on. There are some cases of children with multiple 
fillings,^ done in the dental chair, and taking an hour or two or even longer, where I 
feel it is the only fitting method. Even with young children of 7 or 8, it goes extremely 
well and I have done it many times. Cavities are cleared and synthetic and amalgam 
fillings completed, with any necessary extractions. 

The second method is applicable only to children because CO. absorption can be 
dispensed with only where the accumulation of COj in the breathing bag is slow. It is 
eminently successful but some of the lesser shortcomings of cyclopropane remain. At 
the Streiford Dental School Clinic I rely mainly on other methods and reserve cydo- 
propane for that minority of cases where young children need extractions which are 
likely to take more than the usual minute or two. 

The apparatus is simple and has been described in the Brit. Med. J. of April 29, 1944, 
p. 588. It consists of a rubber measuring bag of 1 pint capacity, filled from the tyclo- 
propane^ cylinder, the gas being pumped by a Higginson’s syringe into the breathing 
bag which has been first half-filled with oxygen. This breathing bag, of two or three 
gallons capacity, is fixed on to the chair and connected direct to the valveless nose-piece 
short a length of flexible wide-bore tubing as possible. It is also simple to use. 
The method seems capable of being reduced to a formula or rule of thumb to a 
fearer degree than others, which may have its appeal. Induction takes a little longer 
than with N.O but is quite smooth, there being no struggling and the children generally 
not moving at all. The nose-piece is applied, and for the first breath or two they inhale 
only oxygen, breathing back into the bag. Cyclopropane is now gradually added by 
squeezing the rubber syringe, at first slowly and then more quickly, until three pints 
nave been added. Small children may be managed with 2;4 pints. Operating begins 
as soon as they are under or the iaw relaxed. A gag is as a rule not used, and this 
m^ument is very gladly avoided. 

The tranquil breathing lessens any tendency for blood to reach the larynx; in every 
case we have had sufficient operating time, and the depression of respiration which is 
eature of cyclopropane is not too much in evidence. This is owing to the antesthesia 
never being deep. 

^^ere is one particular danger which must only be realized, to be easilv combated. 
: j sometimes salivate rather profusely. Should the saliva reach the" larynx and 
^ degree of spasm, this, with the enfeebled respiratory effort, may soon bring 
" heaa ^ degree of anoxia. One soon learns, however, by careful induction and 

ptevent Ais occurrence, and it could presumably be circumvented bv 

tronWo^’ routine beforehand. We do not do this, and the only case of 

trouble occurred early on in our work. 

Followinrare^the'fealu^es^ “““tPltttried danger in the use of cyclopropane, 

satisfactory anssthesia f (3) The Ifme choiye this otherwise most 
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is limited generally to three or four minutes; 
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fluoresced throughout their length. I had failed to diagnose the first case until a 
second child became infected by contact. However, I take comfort in the fact that 
this case was missed by at least three London dermatologists. 

Dr. W. N. Goldsmith : In the cases of favus I showed recently I failed on two occasions 
, to find any fungus by direct e.yamination. The culture was j4c.horioti scliocnieitiii. 
Fluorescence was variable. 

The President: That was apart from anything 'being put on them? 

Dr. Goldsmith : Yes. 

The President : These were cases of atrophic bald areas? 

Dr. Goldsmith : Yes, in the. mother : the child had no baldness yet. 

Dr. Louis Forman : Dr. Dowling also thought that Dr. Goldsmith’s patient had favus. 
He demonstrated to me many year.s ago a .rather similar case of atrophic folliculitis 
which he diagnosed as favus. This was a Turkish woman who had been in this country 
for some fifteen years. 

Hmmorrhagic Telangiectasia.— C. H. Wmri i.E, M.D. . 

R. H., a man aged 35. 

History of two and a half yeans of small hmmorrhagic .spots in the skin and mucous 
membrane of the mouth, together with occasional nosc-blccding. There arc pin-he.'ici- 
sized, or slightly larger, bluish-red angiomatous tumours dotted aboiit on the checks, 
lower lip, tongue, buccal surface of chcck.s, fauces, tonsil, and the .skin of the back of the 
left hand. Some of these have been hsemorrhagic, and extravasated blood was seen 
around the lesion. 

Bleeding time, clotting rime and capillary resistance test (Hess) were normal; the platelets 
160,000 per 5 million red cells (normal). 

Family history. — No history of sinfihir trouble obtained. In spite of no known fanuiv 
history this case should be classed in the group of hereditarv telangiectasia dc.scrihcd 
by Sutton in 1864, Rendu (1896), Osier (1901), and Parkes Weber (1907), as mentioned 
by Wintrobc ("Clinical Hmuiatology", 1942, published by Henry Kimpton, London). , 

Dr. F. Parkcs Weber : Although a great many cases of this condition have been slw'vn 
at various times in London. I think we are greatly indebted to Dr. Whittle for liavina 
brought forward this particular case. There are many differences between the dmerem 
cases, and different cases show special points, t^arious special points are connecteo 
with this case. This is a case of an otherwise perfectly healthy man with cutaneous 
and mucosal telangiectases and a history of recurrent nose-bleeding. If one ex’ammes 
him fairly carefully one may be absolutely certain that the case is one of this 
type of telangiectasia, because it will be found that under some of the nails, and showms 
through them, there are also very small (streaky) telangiectases. That combmation 
of telangiectases occurs, as far as I know, in no other disease or syndrome whatever, 
and no other question need be asked about it in order to make the diagnosis. 

A second noint is that this patient appears always to have had a tendency to recurrent 
epistaxis. There are cases of familial epistaxis in which obvious cutaneous telangiectases 
never develop, and yet from family history or otherwise one may be sure that they 
belong to the Osier group. In the present case, if we had seen the patient some years 
ago, we would have found no obvious telangiectases whatever; he is quite sure about 
that. He was born with almost congenital epistaxis, but the telangiectasia was also 
potenti3}!y present in the genes of the zygote- 

The third point is that the patient tells us that he had on one occasion hajmaturia. 
He says that he passed this sanguineous urine after eating many strawberries. 

A fourth point is the absence of any hi^ory pointing to heredity. Dr. Whittle has 
the choice of regarding his patient as the first member of the family to manifest this 
mutational gene disease or he may suppose that there were previous instances of the 
disease in the family though their existence cannot be ascertained in the ordinary course 
of questioning. 


Lupus Verrucosus. — P. J. Feeny, M.B. 

K. C-K,, aged 23. Lesion on dorsum of right hand and fingers. 

'History. —Two and a half years ago had amputation above the right knee-joint for 
tuberculosis of the joint. Tubercle bacilli had been found on a.spiration. Figlitccn 
months ago, developed a fungiform warty growth the size of a sixpence over the second 
right metacarpophalangeal joint. This growth ivas completely excised and sectioned. 
Over a year later the present eruption .appeared at the site of the section, and it spread 
peripherally while tending to clear at the centre. A biopsy was made, and serial sections 
were examined. A large portion of the affected skin was then excised for further investi- 
gation. At the suggestion of the patliologisi. Dr, W. W. Woods, rliis was cut into pieces, 
each piece was embedded in paraflin and sections irom cacii block were made. 

' Demonstration. — All the above-mentioned sections were .shown. Individual endothelial 
cells and one or tivo giant-cells of the Lnnghans’ type were present in all the sections. 
One piece from the middle of the large portion of excised skin yielded .sections showing a 
tvoical lupus nodule. Such a tubercle system was not seen in any of the other sections. 

nr F Parkes Weber said that the c.ase w.as clinically typical. 

■fTri.nv in reolv, said ihat the ctise was being shown in order (o draw attention 
Dr, V^-areful laboratory technique. It .was unwise to rely on just soring 

n the need tor n careim ‘e ihe a nirnosis tr, men sciiai 


Xrone should .find, thereby 
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When the neehle is in the vein, the first c.c. is injected very slowly. This is to 
make sure that the needle is intravenous and not intra-arterial. The patient will give 
ample warning of intra-arterial injection by complaining of an intense burning pain, 
shooting down the' arm. 

The next 2 to 3 c.c. are given moderately fast and if the patient is not asleep at this 
stage (that is after about 3 c.c.) a pause is rnadc in the injection for about thirty seconds. 
Only a very few unpremedicated adults will be asleep on less than this small amount. 
If at the e*nd of the pause the patient is still conscious, another cubic centimetre is 
given and a further pause made — and so on until loss of facial expression, muscular 
relaxation and regular automatic respiration show that third stage ana^thesia has been 
reached. Then a further amount of pentothal is injected rapidly. Precisely how much 
depends on the sleep dose already given and on the expected duration of the surgical 
procedure. If only a very short "ana:sthesia is required, I inject rapidly a quantity up 
to half the sleep dose already given. For longer operations an amount equivalent to 
the sleep dose may be given in this rapid injection. The needle is flien withdrawn and 
the oral pack is introduced. 

Supplcmentart/ nasal -gas and oa:ygen is next administered. The reasons for supple- 
menting are (1) From his position at the back of the patient the anaesthetist can support 
the jaw and therebj' maintain the freedom of the airway. He can also be of great help 
to the dentist by providing counter-pressure against the thrust of his forceps and thereby 
make for stability of the head and jaw. (2) The adjuvant effect of nitrous oxide makes 
it possible to use minimal quantities of pentothal. In this way the post-operative 
recovery period is cut to a minimum. Actually if this technique be used, the majority 
of patients awake when the gas is stopped as quickly as if they- had N,0 only. (3) Extra 
oxygen can easily be given — a great help to those patients with cardiac or respiratory 
disease, or those in whom the pentothal has been sufficient to depress the respiration. 


Dr. A. D. Marston ; Nitrous oxide aud oxygen by nasal inhalation . — ^The first recorded 
use of nitrous oxide as an anxsfhetic agent for dental extraction in the chair occurred 
on December 11, 18-14, in the town of Hartford, Connecticut. U.S.A. The antesthetist 
was Mr. Colton, described by Buxton (1900) as an itinerant lecturer in chemistry, the 
patient was the famous Dr. Horace Wells, and the dental surgeon was Mr, Biggs. How- 
ever, the actual discovery and perfection of the gas took place in this country through the 
work of Priestley, Humphry Dav)’ and Michael Faraday. 

Provided anoxia is avoided and efforts at securing muscular relaxation are not over- 
stressed, then of all antesthetic agents nitrous oxide is the least toxic and the least 
harmful to the normal working of the human body (Lnngton Hewer, 1944). . 

Nitrous oxide and oxygen are employed in the dental chair mainly for healthy 
adolescents or adults who require an average duration of anesthesia lasting from two to 
six minutes for the removal ol one or more teeth. 


Preniedication is not usually required, but in cases of anxiety — and some otherwise 
healthy people dread any induction of anesthesia — premedication is a distinct advantage. 
For adults I usually prescribe two tablets of -allonal at bedtime on the night before 
operation, and two more one hour before administration of the anresthetic. For children 
I use small doses of seconal which are given at the same times. Suitably premedicated 
subjects are not only more amenable to narcosis but the basal metabolic rate being 
lowered less oxygen is required and the anwsthetist's task is thus clinically simplified. 

The patient should arrive at the dental surgeon’s house some-ten minutes before ' 
operation so that the bladder may be evacuated and a few quiet moments be spent before 
entering the surgery. He is then shown to the dental chair and it is explained to him 
that the best way of taking gas is to relax all the muscles, to close the eyes, and to 
breathe naturally through the nose. 


-Posture . — 'The patient must sit well back in the chair, the head being in line with 
the body which should be as vertical as possible to the chair, the hands loosely clasped 
m the lap, and the feet and legs either drawn up or else on the floor or hanging towards 
the floor on either side of the foot-rest. Although a pelvic strap is used bv manv 
anssthetihs, I find that I can manage without this, and reserve it onlv for cases with 
a turbulent past history. 


Procedure. — The anaesthetist shduld always inquire which teeth are to be extracted 
whether any exceptional difficulty is likely to be encountered, and in which order the 
teeth ^ite to he removed. As soon as the mouth prop has been inserted hv the denial 
surgeon, the .anacstheti.st should commence the administration without dclav. 

vmris"nr«el,T^ gradually, and a moderate and silent flow of pure nitrous 

■ time 1^*= amesthetist talks quictlv to his nm ent 

aging 1 o re ax all muscles and to breathe trentlv through the nose, ^he e.xpiratorj- 
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(2) There is no reliable analgesia as they come round. (3) In the period ol recovery 
children come round more slowly than from JN^O, and have to be carried to the anteroom,- 
wnere they are then able to sit at a basin, (4) Sickness is the chief drawback: of the first 
500 cases 21% were sick. 

There are a few other minor after-eflects, such as irritability, roughness, drowsiness 
and pallor, lasting only a short time. Two children were noted as feeling poorly and one 
stayed two hours before going home. Some dilTicuU cases were successfully dealt with, 
the method being aeliberately chosen. 


Dr. F. W. Koberts : Penlotlial . — From the dental point of view the criticisms which can 
fairly be levelled against pentothal arc two: First, with the heightened irritability of 
dtc larynx and the possibility of local manipulations and debris causing an clicctivc 
stimulus, there is a risk of a trouble.somc, if not actually dangerous, spasm of the larynx. 

Secondly, the recovery period from intravenous amesthesia — even pentothal which 
is the most quickly detoxicated of die barbiturates — is more prolonged than from the 
usual quick dental gas, which is extremely rapid. 

These disadvantages can be very elteciivcly counteracted by posture, minimal dosage 
and supplementary nitrous oxide oxygen analgesia. 

The advantages to be gained by the use of pentothal in selected cases in the dcnt.-il 
chair are: 

(IJ A rapid pleasant induction of third stage anaesthesia. (2) The 
more prolonged anseslhesia than may be possible or desirable with nitrous oxide, (a) tne 
use of an anaesthetic agent that does not demand any degree of anoxaimia and wan 
which, if necessary, extra oxygen can be given. (4) Its use is free from any dangei 
of explosion, and the bleeding is not likely to be so free, profuse and troublesome as a 
may be under cyclopropane. 

i!'rom these theoretical advantages we are able to compile, a list of indications tor 
its use: (1) In rather, more difficult or prolonged surgical procedures in the normal 
patient. Here the advantage gained is the prolongation and smoothness of the ^nss- 
ihesia without subjecting the patient to any anoxia. (2) In normal surgical procedures 
on potentially difficult subjects for nitrous oxide anaesthesia, (o) The physically resisiam 
type of patient — plethoric tough commando types and those who have acquired a certain 
tolerance to alcohol. Here the advantage gained is the rapid smooth induction of tmra 
stage aneesthesia. In nitrous oxide anaesthesia, the best that can be hoped for in tne 
normal adult is first plane (Guedel) if enough oxygen be given. Resistant patients am 
likely to be partially asphyxiated in an attempt to reach surgical antestiiesia- witti 
nitrous oxide, and the end-result is likely to be a black patient in the stage of excite- 
ment, or even merely in the stage of analgesia and only too conscious of the extrachon, 
(b) The mentally resistant patient: The patient who hates gas, who dislikes anything 
in front of his face and who gets a claustrophobic feeling under N„0. Here the advan- 
tage is the rapid pleasant induction by the intravenous route, (c) 'The cardiac case, or 
the patient with pulmonary insufficiency. Here Ihe advantage is that no degree of 
anoxsemia is necessary for perfect anmsthesia. 

Contra-indication . — Pentothal should not be used in an attempt to do things in the 
dental chair which really ought to be done in die operating theatre with endotracheal 
amestiiesia, packing and suction. 

Preparation of the patient . — The patient should have an empty stomach and an empty 
bladder. He should bring a friend to see him home afterwards. 


Premedication . — Not usually possible and not necessary as a rule. Atropine grain 1 /50' 
by mouth one hour before the appointment may be useful in helping to dry up secretions. 

Position in the chair . — ^The patient should be sitting as upright as possible. This is 
important; in this position saliva and blood tend to stay in the mouth and are efficiently 
safeguarded by the oral sponge or pack from entering the pharynx. The chair should 
not be tilted backwards because in tliis position it is very easy for saliva or blood to 
trickle down past any oral pack and set up laryngeal spasm. The position should be 
comfortable and stable — legs uncrossed, knees bent, feet side by side, vertically under 
the knees. A pelvic strap is very useful — not for restraining the patient, which under 
pentothal amestiiesia should rarely be necessary, but to prevent the patient from slumping, 
when muscular relaxation occurs, out of the ideal po.sition into whicli he has previously 
been put. Pentothal in the patient’s bed for dental e.vtractions should be avoided as a 
rule, but if it is done, the patient should idways he given pre-operative atropine or 
scopolamine to dry up tlic saliva and only front teeth should be attempted in these 
circumstances, so that the dentist's manipulations will not be likely to cause obstruction 
of the airway and the oral pack and local swablnng and pressure will lie effective in 
preventing blood running back to the throat. 

Ideally, oral operations in the horizontal position should be made roallv safe bv 
endotracheal intubation, pharyngeal packing and suction. ' ' ^ 

Terhniaiie of injection.— i u.se 5% or/2>4%. m the ver)- old or debilitated— never .-i 
stronger solution tlian 5%. 'The dental prop is put pusiiion. The arm i.s bared to 
above the elbow and should be well supported and st.-ihle— a large eushion .supported o„ 
‘tfrpiticnt’s knees and the side of the chair provides a good method. 
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\Micn the neeSIc is in the vein, the first ’/i c.c. is injected ^ cry s1q\\1\ . ^lis is to 
make sure that the needle is intravenous and not intra-artenal. The patient mil gne 
ample warning o£ intra-arterial injection by complaining of an intense burning pain 


shooting down the' arm. 


The next 2 to 3 c.c. arc given moderately fast and if the patient is 
stage (that is after about 3 c.c.) a pause is made in the injection for about thin' 

Only a very few unpremedicated adults will be asleep on less t^n is - ‘ 

If at the end of the pause the patient is still conscious another cubic centimetre is 
given and a further pause made — and so on until loss of facial expressio , , V ‘ 
relaxation and regular automatic respiration show that third mnrh 

reached. Then a further amount of pentothal is injected rapidh. recise \ 
depends on the sleep dose alreadv given and on the expected duration o e i „ « 

prwedurc. If onlv a verv short 'anaisthesia is required. I inject rapidly a ‘P 

to half the sleep dose already given. For longer op^ations an anioun 
the sleep dose may he given in this rapid injection. The needle is then wi 
the oral pack' is introduced. 

Supplementary nasal .gas and oxygen is can sunnort 

menting are (1) From his position at the back of the anesthetist^ can^s^upgort 

the jaw and thereby maintain the freedom of the forcens and therebv 

to the dentist by providing counter-pressure against the ^ *1. Tiitrmis oxide makes 

make for stabilitf of the head and jaw. <2) The adjuvant °’^l“e?Sivl 

it possible to use minimal quantities of Pentothal In tins waj us|d theTajoritv 
recovery period is cut to a minimum. Actually if this •t.r o milv (3) Extra 

of patients awake when the gas is stopped as quickly as if they had 

oxygen can easily be given — a great help to those patients with cardiac or ^ F ^ 
disease, or those in whom the pentothal has been sufficient to depiess the respiration. 

Dr. A. D. Marston : Nitrous oxide mid oxygen by nasal iii/inidliou.— The first recorded 
use of nitrous oxide as an anxsthetic agent for dental extraction m the chair occurre 
on December 11, 1844. in the town of Hartford, Connecticut. U.S.A. The anaisthemt 
was Mr. Colton, described bv Buxton (1900) as an itinerant lecturer in chemistry, me 
patient was the famous Dr. Horace Wells, and the dental surgeon uas . Ir. Biggs. ' 

ever, the actual discovery and perfection of tlie gas took place in this country t roug e 

work of Priestley, Humphry Davy and Michael Faraday. 

Provided anoxia is avoided and efforts at securing rnuscular relaxation are not 
stressed, then of all anesthetic agents nitrous oxide is the 
harmful to the normal working of the human body (Langton Hewer, ID 4J. - 
Nitrous oxide and oxygen are employed in the dental chair mainly for ea t \ 
adolescents or adults who require an average duration of anesthesia lasting from two o 
six minutes for the removal of one or more teeth. 

Premedicatioii is not usually required, but in cases of anxiety arid some otherwise 
healthy people dread anv induction of anesthesia — premedicatiqn is a distinct advantage. 
For adults I usually prescribe two tablets of -allonal at bedtime on the mght before 
operation, and two more one hour before administration of the anesthenc. For children 
I use small doses of seconal which arc given at the same times. Sintamv premedicated 
subjects are not only more amenable to narcosis but the basal metabolic rate being 
lowered less oxygen is required and the anasthetisr's task is thus clinically simphfied. 

The patient should arrive at the dental surgeon's house some-ten minutes before 
operation so that the bladder may be evacuated and a few quiet moments be spent before 
entering the surgery. He is then shown to the dental cha'ir and it is explained to him 
that the best way of taking gas is to relax all the muscles, to close the eyes, and to 
breathe naturally through the nose. 

■ Posture . — patient must sit well back in the chair, the head being in line with 
the body which should be as vertic.al as possible to the chair, the hands loosely clasped 
in the lap, and the feet and legs either drawn up or else on the floor or hanging towards 
the floor on either side of the foot-rest. Aldiough a pelvic strap is used by many 
anaesthetists, I find that I can manage without this, and reserve it onlv for cases with 
a turbulent past history. 

Procedure. The anaesthetist should always inquire which teeth are to be extracted, 
whether an\ exceptional difficulty is likely to be encountered, and in which order the 
teeth J" le removed. As soon as the mouth prop has been inserted hv the dental 
surgeon. c a aisi ctist should commence the administration without delay. 

M^o'^is^nresemed gradiinlly. and a moderate and silent flow of pure nitrous 

a^ing him to relax 4 musekTanirto h^ anaesthetist talks quietly to his patient, encour- 
^ ° breathe gently through the nose. The expiraton' 
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valve is first fully, open and the rebreathing bag shut off; then, after about half a cloreii 
inhalations, the rcbreathing bag is put into commission, the expiratory valve is gradually 
almost closed, and a careful tvntch is kept for evidence of surgical nna;sthcsia. Between 
the fourteenth and twentieth brcatli this will be recognized by various signs, such as 
the onset of slight cyanosis, twitchings of the palpebral muscles, absence of (he 
conjunctival reflex, and automatic respiration. This last is the most depcndahic sign 
and may be accompanied by stertor. 

When the first plane of the third stage of antcstliesia is readied, it is time to pl.acc 
an oral sponge or pack in position and to start dealing with the oxygen supply. These 
are the golden niomcnts in which -to secure a light and steady anesthesia. If the 
patient is allowed to become more deeply anaesthetized, it is difficult to retrieve the 
position, because breathing will become deeper and quicker, cyanosis will increase,' the 
■■ muscles will become rigid, and jactitation caused by anoxia will ensue. If oxygen h , 
added at this late stage, too much or too little is commonly given, resulting in an irregular 
and unsatisfactory administration. Thus, as soon as automatic respiration is observed, 
enough o.xygen is added to relieve the growing cyanosi.s, and the extraction c.an he 
started. 


The percentage of oxygen given at this stage will vary ivith die positive pres-surc at 
tvhich the gases are delivered at any particular time, more oxygen being required at 
lower pressures and less at higher. In the average case, if the gases arc being delivered at 
a pressure of between 5 and 10 mm.Hg, then 5% of 0„, gradually increased to 7% and 
then, if nece.ssary, to 10%, will suffice. 

The smooth regular narcosis resulting from a light surgical an.'csthesia arc much 
appreciated by both dental surgeon and patient; the surgeon ha.s a relaxed, easily brc.itb- 
ing patient on which to operate, unhampered by the excessive haemorrhage which 
accompanies cyanosis; the patient recovers promptly and comfortably from narcosis, 
without that exhaustion, faintnes.s, sweating and nausea which so often follow' an 
irregular administration in which there is a constant fluctuation between anoxia and 
over-oxygenation. 

A good airway must at all times be maintained, and the anresthetist must be rc.ady 
to push the mandible forward from the angle of the jaw ns occasion demands. _ The 
actual operation may interfere with the airway in two respects. First, in mandibular 
extractions the lower jaw may be pii.shcd back, and if this cannot'be remedied by fonv.yd 
pressure, the dental surgeon should be requested to pull the jaw fonvnrd, a service which 
most experienced operators will perform as a routine. Secondly, the nose-piece may 
be pushed upwards in the extraction of iinpcr tcctli so that the anterior narcs arc 
obstructed by the floor of the nose-piece. If this seems likclv to occur, it is a simple 
matter to push the nose-piece down so that its lower edec lies midw.ay between the 
anterior nares and the mucous membrane of the upper lip. 

When the operation has been completed, the temptation to give a free supply of 
oxygen must be resisted unless this is definitely indicated. There is ample oxygen in the 
atmosphere, and plus quantities have an unfortunate tendency to produce a feeling 
of sickness. The patient’s head and shoulders should be gently pushed forward so 
that any' blood or .saliva may trickle out of the mouth and not be swallowed. 

During the recovery period silence should prevail, and any bright light should be 
diverted from the patient’s face. After about three-quarters of a minute he is quietly 
asked to open his mouth so that the dental j>rop may be rcmo\'ed. 

Nitrous oxide and oxygen narcosis often causes a partial amnesia, and the patient 
should not be stimulated into consciousness by any unnecessary noise, in fact the less 
said the better until he is obviously conscious and able to take an interest in his sur- 


roundings. 

Mouth breathers . — Those cases where there is no actual na.sal obstruction arc best 
dealt with by using a mouth-piece of gcnci-ous size and fitted tvith an expiratory valve. 
Truby’s mouth attachment is the best and allows of a comfortable oral induction of 
anmsthcsia. Once this has been e.stablislicd, most patients will unconsciously nosc- 
breathe in a satisfactory manner; if not, air adequate throat pack phis a positive pressure 
of gases through the nose will ensure a smooth administration. ' 

Patients with na.sal obstruction may also bcunduced by the oral route, a small lubri- 
cated catheter being passed through one or other nares along the floor of the nose 
until its termination reaches the posterior border of the soft palate. The iio.sc-niccc is 
then reapplied and an ample supply of gas f cs enabled to reach the naso- 
nlnrvnx and thus permit the .administration to proceed normally. This technique was..,- 
fSect^d by the lale Dr. Silk in the Dental Department of Guy’s Hospital l^n - 
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oxygen supply are all of great assistance in attaining proficiency. 

n mam dlntal hospitals and in the dental clinics of genertd hospitals / 

visfthrMcKesson. the Magill, or tire Walton No. 2, all of which possess these ad van-. 
n°es. But in private practice, because of the ivcight and cumhersome niiiure of , 
we generally use hybrid machines, of which the best known are the niodifirations 
to fir Frederick Hewitt’s gas-oxygen stopcock by the late Dr. Bellamy Gardner and 
Professor Macintosh which, ivhilst easily portable, arc of the cominuous-flon type. 
Nevertheless, although entirely satisfactory in the hands of those who use them oftei . 
these machines are difficult to master by those who give only an occasional dental 
administration. _ ' 

A portable apparatus is needed ivhich comprises the virtues enumeramd above, 
these 1 think are incorporated in the “Portanaest”, newly introduced by the British 
OxY'^en Company. Thanks to the kindness of Mr. Charles King I have used this 
machine for a number of cases at Guy’s Hospital and consider that an outfit of this 
kind will do much to improve the standard or administration by the occasional dental 
aniesthetist in private .practice. 

I will now deaKbriefly with four aspects of anatsthesia in the dental chair. First, 
the question of ever using fiitrous o-xide and air, I consider the true role of gas and 
air to be as an agent for the production of analgesia. For continuous nasal anaesthesia 
it cannot; for physical reasons, compare with gas and oxygen. 

Secondly, remembering that all things are possible, it is possible to anesthetize 
a co-operative child with nasal gas-oxygen for die mokipk extraction of dentigerous 
teeth, especially if plus quantities of oxygen are used and the anaistltetist himself is 
an e.xpen; but" apart from these qualifications 1 submit tliat its use may be associated 
with struggling and terror to the child, and many a futile adolescence may conceivably 
be traced to this exposure to psychic trauma. 

Surely the time has arrived for many of these children to be dealt with by the santc 
technique as that adopted for the removal of tonsils and adenoids. A basal’ antesthetic 
given in a nursing home or in the patient’s own home, this being followed by ah 
endojracheal administration of gas and oxygen with adequate packing off of the pharynx 
and the use of a suction apparatus, enabl^ the surgeon to perform his work thoroughly 
and without haste, the child making a tranquil recovery without any psj’chological 
upset. I have myself given a number of these administrations and would strongly 
advocate a more general adoption of this technique. 

Thirdly, in the case of antemic patients and the problem of adequate oxygen supply, 
it is possible to administer gas-oxygen, but its use cannot compare with that of cyclo- 
propane plus oxygen or gas-oxygen, and this latter technique should always be empl'oyed 
where available. , ^ 

Founhly, it is possible to administer gas and oxygen to the difficult or resistant 
case by using premedication, positive pressure, sob-osygenation, and the addition of 
lipoid solvent adjuvants; hut here again I would suggest that in these days the employ- 
ment of intravenous barbiturates or cyclopropane is much to be preferred. ^ 

As to the safety of nasal gas-oxygen in the dental chair, Langton Hewer (19441 savs 
that as a result of a questionnaire circularized in America, a total of 1,161 S20 dental 
nitrous oxide revealed only two fatalities, a mortalin- rate of 
0-0001;% . .pother senes of 300,000 has been reported with no fatality At Guv’s 
Hospital the Dental School was opened in 1889 and since 1915 1,271,431 administrations 
have been recorded without any fatality. In mv own practice I have no fatal cases 
to report. cases 

references. 

HEWER, b. LANGTON aa«) 

Dr. John Gillies cEdinhurgh) reported a series of over 800 cases in which cvclooromne 
had been adtnimstered to ambulatory dental patients. The agent was em^oyTto 
supplement nitrous oxide and oxygen in cases where more Sian five minutes ivic 
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Dr. A. H. Galley (Triclihrclhyhiic) said that lie liad now been Hsinj; trilenc in tlic 
dental chair for just over two and a half years. Since his preliminary report on the 
Single Dose Method (Proc. R. Soc. AIcil., 1943, 36 , 462) the investigation h.ad been 
extended. First, trilcne and. ;iir. had been attcmjttcd by the nasal route, using .a 
Marrett's apparatus and maintaining a slightly increased pressure by attaching a 
Laboratory foot-pump: both the induction and recovery' had been found to be rather 
slow when compared with nitrous 'o'xidc.' Trilenc was now administered as an adjuvant 
to nitrous oxide and oxygen — again by the nasal inhaler — and two machines had been 
employed; the “Walton” with trilenc in the "ether” vaporizer, and the “McKesson" with, 
trilenc in a Rowbotham's chloroform bottle. Nearly 500 cases had now been an.'csthct- 
ized in this manner with great succe.ss. Nasal trilenc, nitrous oxide, and oxygen met 
the needs of the resistant patient without undue anoxia, induction .was as rapid as with 
nitrous oxide; fluctuations in depth during maintenance could be minimized— an 
especial advantage when antesthetizing children; greater percentages of oxygen could be 
used thus avoiding cyanosis and venous congestion; if the trilenc were shut off some 
thirty seconds or so before the cessation of the administration recovery almost riv.allcd. 
that of nitrous oxide. Owing to adequate oxygenation, the anmmic, the “cardiac”, and the 
chronic bronchitic ty'pes of jiatient could now be anatsthetized with much less danger. 
The complete lack of venous congestion greatly facilitated the operative procedure. 
Cardiac irregularities and the incidence of vomiting appeared "to be no greater than 
with nitrous oxide alone. [A full report will .shortly be p.ubli.shed in the Lancet.] 

Dr. Stephen Coffin mentioned that laryngeal spasm occurring during nasal nitrons 
.oxide and oxygen ana;sthesia could be detected in good time by observing a lateral curl 
of the tongue, forming a fore and aft trough, which is a very early and regular sign 
of this mishap. He said that two sets of props were of more use than two gags, which 
had been advocated by one speaker; he usually made changes by means of a second 
prop or by transferring the first, seldom using a Fergusson’s gag. He preferred to stand 
at the side of the patient rather than behind, as advocated by other speakers, ns control 
and assistance tvere easier so. 

As to throat packs, .untaped honeycomb sponges were the speaker’s choice because, 
with proper care in watching the state of the pack, tapes were unnecessary and they could 
be a nuisance in the mouth. 

He did not agree with telling the patient to breathe through the nose, tvhich- often 
produced exactly the opposite result; nasal breathing, in Iris experience, was the normal 
method of respiration in a comfortable induction and was best obtained by this means 
coupled with no advice on the subject. 

For nasal dental anaisthcsia Dr, Collin always administered nitrous oxide oxygen 
(never air) and used an apparatus incorporating a Levy double bag and a Hcwltt’.s 
mixing chamber. There were no valves. A comfortable nasal induction was obtained 
with a fast flow and the nose-piece off thc'face. and rebreatliing or not during amesthesia 
ivas controlled by the degree of apposition of the nose-piece! 

Commenting on a statement made that intravenous anajstbesia in the dental chair 
was best undertaken with the patient sitting up to avoid laryngeal spasm from blootl. 
&d., the speaker said that such a thing was unlikelv in cither 'a sitting or lying position 
(and in his experience had not occurred) with careful obseiVation of the state' of the 
pack. Dental anmsthesia in children was mentioned and Dr. Coffin said that children, 
when reasonably co-operative, were ver)' easy to induce with nasal nitrous oxide and 
oxygen but much more difficult than adults during ana;.stbesia. A child .should never 
be talked doivn to but treated as an cqiml: and with a proper anproach, good technique 
and sufficient e.xpericncc a child, in a large proportion of casc.s. could h" am'sfhetizcd 
without it realizing that it Imd had an anaesthetic. "" an.cstnctizca 
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DISCUSSION ON THE DEVELOPMENT OF HEALTH IN 

ADOLESCENTS 

Brigadier Frank Howitt ; It is a curious thing that lire medical profession, whose recent 
tendency it has been to specialize and departmentalize more and more, should have paid 
so little attention to the problem of adolescence. New departments have been built up, 
specializing on the one hand in system or disease groups such as cardiology or endo- 
crinology, and on the other hand irr age-groups such as pediatrics and antenatal care. 
One even hears that there is a movement afoot to promote a section of geriatrics, the 
science of the ageing process! Diseases are being segregated, and diplomas are spring- 
ing up like mushrooms in the field. Yet adolescence, that most important period in life, 
during which a man’s future is made or marred, has never received sufficient attention 
from the medical profession.' _. 

I propose to divide the subject under three headings: .The position as it existed 
before the war; the wartime impetus; and the possibilities with regard to the futufe. 

The Pre-war Position 

There ate many reasons why the achievement and maintenance- of health in adoles- 
cence made no popular appeal before the war. 

In the first place there was the political factor. Anyone, outside the fighting Services, 
who came forward with such a demand in peacetime would have laid himself open 
to the charge of militarism. You could initiate dental and maternity clinics, institutes 
for the blind and deaf, homes for epileptics and sufferers from cancer, and money would 
very properly flow -into your subscription lists. You could invoke Government aid. But 
suggest the need for national physical fitness, and you were regarded at once with the 
gravest suspicion. And there were reasons for this — the precepts of Germany, Italy 
and Japan. Neither had the adolescent a political foster parent. He lived in the no-man’s 
land between the realm of the Board of Education and that of the Ministry- of Labour. 

Secondly, there was the economic factor. The increasingly long hours of tvork 
demanded by the progressive but predatory incursions of education and of industry 
into the life of adolescents left them with neither the time nor the inclination for self- 
improvement. Hence came the growing tendency of the young -worker to take his exer- 
cise vicariously at the ringside, and as a natural corollary, the appearance and importance 
of the professional. Wi^ the advent of the expert, came a disinclination on the part 
of the less-gifted or inferior exponent to make any competitive effort at aU. So there 
developed a tendency on the part of the mass to give up the unequal struggle and to 
spend their leisure hours in watching contests rather than in taking part in them. - Thus 
was produced a nation of onlookers. Neither in such circumstances was this to be 
wondered at, for as civilization progresses, the demands madtf on mental capacity 
increase,- whereas physical attributes are relegated to a position of secondary’ importance. 
A man’s output, is limited to a certain number of ergs of energy’, and he cannot be 
blamed for regarding himself from the economic viewpoint. 

Thirdly, there was no motive through which to make an appeal to a freedom-loving 
country such as ours. For without a motive you will not, in peacetime, obtain either 
from youth itself, or from the ' parents of youth, any genefal consent or enthusiasm 
for physical improvement. 

Fourthly, the development of health in youth is a social issue in which there must 
be co-ordination between medical science in all its aspects, and all non-medical services 
interested in physical education, using that term in its widest sense, and not in the 
restricted form by which it is commonlv understood, particularly bv the medical pro- 
fession. • ' • - c 

_ Before the war, with the exception of certain recognized professional associations 
interested mainly in educational work, this duty — as far as the masses were concerned ^ 

•\PRIL — Med 



238 . Proceedings of the Poyal Society of Medicine 20 


was undertaken by isolated organizations wljich struugled in a parochial wav to promo>e 
physical litness. ' , 

Medicine phiccd too much emphasis on the study of disease, and too little on diat 
of health. It searched for the cause of symptoms, too often within the body, and too 
seldom in extraneous c:ius;il factors. 

State education placed too great an emphasis upon academic, and too little on 
physical improvement. It comnionlv confined its activities to the wall surroimdint; the 
school-yard, and to the hours laid down in the curriculum. It relinquished its burden 
at the school-leaving agc,\ disregarding the fact diat the most important years of life 
He immediately ahead. 

Industry, with the c.vception of certain large and enlightened firms failed to appreciate 
that the optimdm health of its employees, particularly- its juvenile employees, is an 
asset; and that substandard health, which is commonly the harbinger of serious disease 
and disability, yields a poor economic return. It failed to seek advice with regard to 
the physical welfare of its operatives, and on problems conducive to the conscrv.ltion 
of energy. 

Organizers of sport and athletics were prone to cater for the few which excelled 
rather than for the mass which did not, disregarding the fact that the national need 
for the physical improvement of the substandard to normality is far greater than 
the need for the promotion of the normal, in certain selected instances, to the super- 
standard of tlie professional. 

It is to the credit of the Army that there were in existence in these pre-war days tuo 
Army Centres which catered for young recruits tvho did not attain the high statutory 
physical requirements of the Service at that time. At these, excellent results were 
obtained, but they had to be closed on the outbreak of war, tiwing to the need for 
barrack accommodation. 

TitE WanTiME Impetus 


The first of the, present Army Physical Development Centres was opened in September 
1941. Since that time, others have been added. Their object is twofold. First; to 
hold courses for young recruits of poor physique' due to underdevelopment and mal- 
nutrition, and for those with abnormalities and early local skeletal defects, _ due m 
postural, occupational and environmental causes; and secondly for soldiers in F"-'" 
Force Units who have broken down on poor locomotor or other grounds. It will be 
seen, therefore, that the function of these Centres is both preventive and corrective. 

It has been the good fortune of Army Physical Medicine — and here it may be noted that 
Airmy Physical Medicine regards itself as part of General Medicine, and not as a 
therapeutic speciality — to be entrusted with the selection of cases for reference to the 
Centrb?, for, their medical control at the Centres and for their final assessment. 

Selection is of the utmost importance as it is necessary that only cases UkelV'to show 
substantial ' improvement should be sent, and those associated with rigid deformity 
should not be included. 


aspects 


Neither fixed ideas nor hide-bound convention have influenced the organization or 
administration of these Centres. Rather have they progressed and developed with- their 
expansion. A catholic view of physical education has been taken, and an attempt has 
been made to attack the problem from all a.spccls. The regime has been built up on 
teamwork in which the physical, psychological, educational, social and nutritional a; 
have all been borne in mind. 

I will take these factors separately. 

Physical training instructors of the Army Physical Training Corps have been carefully 
selected for their apytude in dealing with this type of ease, and have been specially 
instructed in the elements of physiology, the principles of functional anatomv, and the 
application of active exercises in the treatment of deviations from the normal. The 
system evolved is based on the principle ol leadership, combined to produce a balanced 
combination of strength, agi ity and •''•c«ncss. h is insisted that the mind should 
control intelligently the development r^ognizing that on the nature of 

this control, depends the qualU) A jpa] 

: the 
been 
into 
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,0 that thought and enthusiasm regulate action. Training bv interest is made 
kev-notc of instruction. Tints a system of preventive and corrective treatment has b 
built up to meet the specific tlemands of the Army. The trainees arc groilpcd i 
classes according to their disabilities and the exercises progress in a graduafed seoiicncc 
of energv expenditure. The aim is to prqthicc a correct habit of posture, of locomotion 
and of^rforming physical tasks, and this can only be attained by constant repetition 
Simcrvised progression is fundamental to all physical training, and the final cleimnds 
^ P Vrbed bv a Stc.adv increase in load, frequency and distance. The nece^-^.-,. i 

nrovided by the inclusion of games of a quickening and co-ordinafu^"fulf- 


stimulus IS prov 
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acter. Particular attention is paid to the prevention of fatigue, both physical Jtnd 
mental. In preparing the daily programme of each group, the periods aie arranged so 
that the more strenuous sessions alternate hviih those of a more recreational nature. 
There is a break in the mid-morning and trainees again relax on their beds for halt 
an hour after lire midday meal. Attention is given to the proper use of leisure when 
the day’s work is done. Experiente in athletic training and knowledge of physiological 
reactions are necessary in order to prevent staleness and boredom. 

Individual treatment is available for those requiring it. Physiotherapy is undertaken 
bv qualified members of the Chartered Society. Particular attention is paid to skin 
stimulation. There is a boot inspection during the first tveek, when all misfitting 
and badly worn boots are replaced. ' and special cases are referred to the cobbler with 
prescriptions for temporary alteration. The chiropodist has a most important function 
to fulfil. In addition to treating corns, blisters, ingrowing toe-nails and other abnor- 
malities, he gives instruction in the maintenance of foot hygiene. Every adolescent is 
given a thorough dental overhaul; in the largest of these Centres there are eight dental 
surgeons working full time. There is a resident messing officer whose duty it is to 
supervise the. cooking, and the manner in which meals are served, as the psychological 
effect of this* is considerable. For obvious military reasons, however, it is not possible 
to make the cptalitative alterations to the’ diet which would be desirable in this type 
. of case. 

The Army Education Corps renders valuable assistance by way of physical relaxation 
and mental stimulation. The educational subjects taught,' whilst retaining 'a popular 
aspect, are chosen with a view to maintaining a continuous service on a man's behalf 
as a soldier. 

Routine medical examinations take place at the beginning, middle and end of every 
course, but progress is supervised throughour, and any special treatment considered 
necessary in individual cases is prescribed accordingly. In assessing the final medical 
category, the. results of performance throughout the course are given great consideration. 
Although certain tests, such as the Harvard pack test may give a reasonable inde.v of the 
actual performance-ability at the time of the test, it is unfortunate that no anatomical 
or physiological test capable of measuring potential physical performance has yet been 
devised. 'The exercise tolerance test,- the vital capacity estimation and pedograph 
measurements are equally at the merer of the enthusiast, the malingerer and the moron. 

Many interesting facts'have emerged as the result of more than three years’ experience 
of Physical Development Centres. The type of case most likely to respond to training 
has been established. The relative value of different kinds of exercises and treatments 
has been assessed. The true value of various rests of physical efficiency has been 
examined, and their sphere determined. It has been proved also that improvement is 
effected in the mental as well as the physical alertness of the trainees. 

The factors underlying the various clinical conditions have been occupying the 
attention of Physical Medicine since the inception of these"' depots. Recently' the ser- 
vices of the Directorate of Army Medical Research and Statistics have been enlisted 
with the object of correlating by laboratory and field research, deductions , made on 
a purely clinical basis. The Army has to take a realistic attitude, and the value of 
research is strictly assessed in relation to the extent to which it furthers the uar effort. 
Certain investigations are in proce.ss of determination, including an attempt to establish 
criteria of normalin', an anthropometric survey' of physique in relation to performance, 
and an investigation into the social, occupational and environmental ajtiology' of poor 
physique. The incidence and significance of march fracture, and of spinal epiphysitis 
are being determined. The htemoglobin levels of substandard recruits are being 
assessed, and related to the clinical condition, including dental survey and chest 
radiography. In this connexion, the results seem to suggest that, whereas the' htemoglobin 
levels may be increased, as the result of training, in those cases in which they were 
originally low, they may be correspondingly decreased in those cases in which they 
were _ originally high. This suggests that there is an optimum htemoelobin level 
associated with physical fitness. 

It should be mentioned that a Centre has now been established for the physical 
improvement of substandard recruits of the A.T.S. The objects to be obtained differ, 
ot course, from those demanded of the men, and the methods of obtaining .them' 
requ re a different approach and technique. It is, for instance, at no' time necessary to 
of strength, as no Auxiliary is expected to lift a weight of .more 

Ml Other hand, the duties of this service — cooks, orderlies, &c. 

U hours of standing on concrete floors, and in trving atmospheres. This 

lilll ian- P^T’o^efulness in all' physical training.' The 

■ . s fully an are that she is not being prepared to face unknown danger and 
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hardship. But I would like to pay my tribute — as a mere male, and a bachelor at that— 
to the willingness with which these girls apply thcm.selves ,to the routine of training, 
and to their appreciation of the feeling of well-being which results from physical fitness. 

The PossmiLTTiEs of TnE..FuTUKE 

It is good to note that the Ministry of Health in conjunction with those of L.ibonr 
and Education is considering the initiation of a Centre for civilian, substandard 
youths. There are, of course, many difTiculties which such an enterprise would have 
to face. Chief amongst these are money and compulsion, which translated into peace- 
time terminology, means persuasion; and persuasion is dependent upon motive. 

With regard to money, it is admitted that to equip and adminisicj' a Centre of this 
nature would involve considerable expense both in capital and maintenance, for it 
would he fatal to embark upon such a scheme, unless it were done well. 

On the question of motive, it must be realized that in this competitive world- 
democracy or no democracy — everyone must fend for himself. The appeal must therefore 
be pragmatic and practical, even selfish, and based on the lure of heightened individual 
efficiency, with resultant self-advancement and an increased earning capacity and 
prestige. There is in the body of British youth, a new awakening to a sense of personal 
interest and responsibility. The substandard youth takes great interest in the correction 
he observes in his defects. He comes to appreciate the value of health; not only in • 
relation tp capacity for enjoyment, but also as a means of increased economic 
opportunity. 

A Civilian Centre would involve certain differences in technique from_ the Army 
scheme. The age-group would, preferably', be somewhat lower. The educational aspect 
would become relatively more important, and ivould asfume a somewhat different 
character. In place of subjects such as military geography and map-reading, important 
to the soldier, the civilian yoticli tvould need to learn about civic responsibilities ana 
local affairs. The final recommendations as to placement in industry would require 
a metliod of selection, designed to meet the requirements of the various civil trades. 
But the procedure, adopted in Army jiracticc, whicli has emphasized tlie importance, 
not merely of finding a job for a man, but of finding the right job for him, should be 
followed. He must be placed in an occupation which fully e.xercises all his available 
faculties, and not in one which is within the easy compass of his competence. It must 
also be remembered that the more favoured members of the community arc able, at an 
early age, to make up their minds as to .which trade or profession they wish to pdopt 
and have the opportunity either of pursuing it, or of taking up another before it is tea 
late. The le.ss fortunate, because of social or environmental circumstances, or because 
of a short-term policy of economic return, nrc_ often lured into a vocation enfuely 
unsuitable. It is surprising, also, how inept is even the normal but uninstriictcd 
individual in the performance of even the simplest tasks, such as digging, lifting, jumping 
and climbing. When dealing with the substandard, correction of faultv technique may 
not only prevent further disability, but may be productive of considerable economy of 
energy. The training at" such a Centre must, therefore, be purposeful in diameter, and 
designed in accordance with individual potential capacity, both mental and physical. 
It must not he haphazard or stereotyped. When the final assessment has been reached 
vocational guidance should be available, based on the advice botli of doctors with 
experience in this field, and of e.xperts conversant with the varying demands of the 
different branches of Industry.^ The final boarding would therefore be a most important 
sequel to the purposeful training at such a Centre. 

In hospitals there should be a preventive as well as a curative department. To this 
preventive chnic should be referred all cases— so common in adolescence of substandard 
health, such as fatigue states, amemias, recurrent infections and early structural deviations 
—conditions which are sometimes contemptuously and foolishly referred to as minor 
medicine. Very often such conditions are observed, parenthetical^, in the course of the 
routine clinical examination of an out-patient presenting himself for some immediate 
and entirely separate cause. These are the conditions, which, taken eariv Tr? of en 

between the various medical and .surgic.il departments and specialities, and between Those 
doctors and the various medical aux.hancs. including lady almoncm. nlivsiotTemn sT 
Shysical educationists, dietitians and chiropodi.sts, and between these auxiliaries EXT 

iTdf’trcvemhT ttagS and^’Ve XTcted^l^ "ihT"‘spT"c1-.I '‘TTIT’ 
tcSol and industrial medical officers. The hospital should form I closer' 
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those services and with any recognized physical development or' other youth Centres 

which may eventuate. ■ i.- „ ■ 

Maior-General Sir Guy de C. Glover : Although various officers had been th'nking 
about^ physical development in the Army some time before, the first instance in as when 
SrVand-Tetley, in command of the Wiltshire Depot, a^ed permission to try and 
devllop about 20 recruits who were below Army standard. This was approied and the 

A^Devdopment Centre was then set up at Aldershm and afterwards njo' ^d to Canter- 
bury, and an additional one set up at Scarborough. The Army was really’ driten to this 
procedure owing to the shortage of recruits for tlie Regular Army and the large number 
of potential recruits who were rejected as they were not up to medical standard. At 

timM this ran into 60% of the applicants. - u \ ^ a 

These units were mUitarv’ units in every sense with a combatant officer in commana 
and besides dealing with the physical infirmities of the men, dealt with the question 
of esprit de corps and well-heing. The units turped into first-class military units and 
the maioritv of the men into good soldiers. \\Tien the Militia scheme started jn 1939 
they had to give up their accommodation, -but up to that time, out of about 2,700 who 
had been through the units, 2,000 had been upgraded and accepted as recruits up to 

the Army standard. ■ , i 

In 1941 it was again possible to deal with this problem and a Physical Development 
Centre was started at Kingston-on-Thames. Now there are three with a capacity for 
2 500 men. The results obtained have been most remarkable and of the greatest benefit 
to the Army and to the men concerned. Two types of men gain value from the units: 
those underdeveloped or nor up to medical standard on enlistment, and those who have 
broken down in some way during their military training. The latter category are 
chiefly men with bad feet. There is ho doubt that a man’s mental outlook is improved 
as well as his physical condition because from selection testing it has been proved that 
at least 10% of the men are able to raise their intelligence standard from below the 
normal to above. 

Of the 26,733 who have been through the units about 20,086 have been- medically 
upgraded. They are also in most cases far better soldiers and from the educational 
training they get at the units, they are better educated men when they leave. 

The Physical Development Centres must not be confused with Convalescent Depots 
which ate purely medicfil units dealing with men convalescent from sickness or wounds, 
although a fairly similar system of training is carried on at Convalescent Depots. 

There is no doubt that these units are very valuable and the Army proposes to carry 
them on. They would be, I feel sure, of the greatest value in civil life but> it is 
realized that the difficulty of organizing and running them on a civilian basis is far 
greater than in the Army. In any case the Army will be in a position after Release 
commences to provide civil authorities with a number of highly-skilled instructors who 
have worked at these units and I hope that their valuable knowledge will not be wasted 
to the community. 

These Physical Development Units have been of the greatest assistance to the Armv 
and to the men who have been through them and the Army means to go on with them. 

Sir Adolphe Abrahams : 1 propose to confine myself to one aspect of adolescent 
^sedations: the influence of competitive exercise particularly in respect to the claim 
that serious injury to the heart may occur, a charge repeated from time to time notwith- 
standing the pronouncement of School Medical Officers whose Association after due 
investigation came to the conclusion that no such evidence is forthcoming. 

It is confidently maintained by cardiologists that the reserve of a healthv heart is 
so considerable that no effort however great can produce any harmful effect. When the 
call is excessive" other less important factors fail. The heart represents the central 
fortress of the organism, the defending position and outposts being provided by the 
nen-ous svstem and its servants. When alleged cases of heart strain are examined, it 
IS found that some are examples of long-standing lesions which having given rise to no 
symptoms have been unrecognized until the breakdown; some are merelv instances of 
mnownt natural peculiarities mistaken for pathological conditions: and some, the majoritv, 
^ the symptoms of nervous instability with special reference to the vasomotor svstem! 
he trequentlv observed failure of schoolboy athletic prodigies to develop in accordance 
promise is regarded as evidence in support of the idea of strain or 
exhaustion— the-so-called “burnt-out” athlete. But athleticism like growth and 
and urm"' individual. Rarely, the boy who shows a high. promise proceeds regulariv 
snhen? ? S adult life. Temporarv decline with 

occur, and discouragement when 'the period of 
1 ity IS encountered often leads to a fatalistic acceptance of permanent detMioration. 
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hardship. But I would like to pay my tribute — as a mere male, and a bachelor at that— 
to the willingness with whicir these girls apply thcm.sclves .to the routine of training, 
and to their appreciation of the feeling of well-being which results from physical fitness, 

The Possibilities of tiiev^Futuke 

It is good to note that the Ministry' of Health in conjunction with those of Labour 
and Education is considering the initiation of a Centre for civilian, substandard 
youths. There arc, of course, many difficulties which such an enterprise would have 
to face. Chief amongst these arc money and compulsion, which translated into peace- 
time terminology, means persuasion; and persuasion is dependent upon motive. 

With regard to money, it is admitted that to equip and administer a Centre of this 
nature would involve considerable expense both in capital and maintenance, for it 
would be fatal to embark upon such a scheme, unless it were done well. 

On the question of motive, it must be realized that in this competitive world- 
democracy or no democracy — everyone must fend for himself. The appeal must therefore 
be pragmatic and practical, even selfish, and based on the hire of heightened individual 
efficiency, with resultant sclf-advanccnicnt and an increased earning capacity and 
prestige. There is in the body of British youth, a new awakening to a sense of personal 
interest and responsibility’. The substandard y'outh takes great interest in the correction 
he observes in his defects. He comes to appreciate the value of health; not only in 
relation to capacity for enjoyment, but also as a means of increased economic 
opportunity. 

A Civilian Centre would involve certain differences in technique from^ the Army 
scheme. The age-group would, preferably, he somewhat, lower. The educational aspect 
would' become relatively more important, and would assume a somewhat different 
character. In place of subjects such as military geography and map-reading, important 
to the soldier, the civilian youth would need to learn about civic responsibilities and 
local affairs. The final recommendations as to placement in industry would require 
a method of selection, designed to meet the requirements of the various civil trades. 
But the procedure, adopted in Army practice, which has emjjhasizcd the importance, 
not merely of finding a job for a man, hut of finding the right job for him, should be 
followed. He must he placed in an occupatiori which fully e.xercises all his available 
faculties, and not in one which is within the easy compass of his competence. It niust 
also be remembered that the more favoured piembers of the community are able, at an 
early age, to make up their minds as to .which trade or profession they wish to adopt 
and have the opportunity either of pursuing it, or of taking up another before it is too 
late. The less fortunate, because of social or environmental circumstances, or because 
of a short-term policy of economic return, are_ often lured into a vocation cntitdy 
unsuitable. It is surprising, also, how jnept is even the normal but uninstnictcA 
individual in the performance of even the simplest tasks, such as digging, lifting, jumping 
and climbing. "Vl^en dealing with the substandard, correction of faulty technique may 
not only prevent further disability, but may be productive of considerable economy of 
energy. The training at^such a Centre must, therefore, he purposeful in character, and 
designed in accordance with individual potential capacity, both mental and physical. 
It must not be haphazard or stereotyped. When tire final assessment has bcen^ reached 
vocational guidance should be available, based on the .advice both of doctors with 
experience in this field, and of experts conversant with the varying demands of the 
different branches of Industry. The final boarding would therefore be a most important 
sequel to the purposeful training at such a Centre. * 

In hospitals there should be a preventive as well as a curative department To this 
preventive clinic should be referred all cases — so common in adolescence nf s/ilistsndard 
ixealth, such as fatigue states, amemias, recurrent infections and earWructural dfri^ 
—conditions which are sometimes contemptuously and foolishly referred tn is minor 
medicine. Very often such conditions are observed, parenthetically, i„ the course of the 
routine clinical examination of an ont-pat.ent presenting himself for ?ome mmediate 
and entirely separate cause These are the conditions, which, taken eariv Tr? often 
entirely correctible, but which, untreated may progress insidiously until serious stmnrnm^ 
arise. ’^In such a health department there should be free and intimate 
between the various medical and surgical departments and specialities, and betwcc.rd ose 
doctors and the various medical .luxiharies, indiidmg lady almoncr.s. n!iy.siotheranLts 
physical educationists, ^mutians and chiropodists and between these auxiliariL thcmsilvcs.’ 


The medical student should be taught liow to detect disca.se and disahiiit,. 

early , preventive smgys,_ and Jilted in _ _ the special 

school and in ' 


in Its 

diistriai medical officers. The hospital should lorm'T closer 
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those services and with any recognized physical development or' other youth Centres 
which may eventuate. 

Major-General Sir Guy de C. Glover : Although various officers had been thinking 
about physical development in the Army some time before, the first instance was "when 
Major Wand-Tetley, in command of the Wiltshire Depot, asked permission to try and 
develop about 20 recruits who were below Army standard. This was approved and the 
course was a_ success. 

A Development Centre was then set up at Aldershot and afterwards moved to Canter- 
bury, and an additional one set up at Scarborough. The Army was really driven to this 
procedure owing to the shortage of recruits for the Regular Army and the large number 
of potential recruits who were rejected as they were not up to medical standard. At 
times this ran into 60% of the applicants. 

These units were military units in every sense with a combatant officer in doramand 
and besides dealing with the physical infirmities of the men, dealt with the question 
of esprit de corps and well-being. The units turped into first-class military units and 
the majority of the men into good soldiers. When the Militia scheme started in 1939 
they had to give up their accommodation, -but up to that time, out of about 2,700 who 
had been through the units, 2,000 had been upgraded and accepted as recruits up to 
the Army standard. 

In 1941 it was'again possible to deal with this problem and a Physical Development 
Centre was started at Kingston-on-Thames. Now there are three with a capacity for 
2,500 men. The results obtained have been most remarkable and of the greatest benefit 
to the Army and to the men concerned. Two types of men gain value from the units; 
those underdeveloped or not' up to medical standard on enlistment, and those who have 
broken down in some way during their military training. The latter category are 
chiefly men with bad feet. There is ho doubt that a man’s mental outlook is improved 
as well as his physical condition because from selection testing it has been proved that 
at least 10% of the men are able to raise their intelligence standard from below the 
normal to above. 

have been through the units abodt 20,086 have been medically 

“PP^fded. They are also in most cases far better soldiers and from the educational 

units, they are better educated men when they leave. 

\ V ^ D®'’elppment Centres must not be confused with Convalescent Depots 

Tltn purely medicpl units dealing with men convalescent from sickness or wounds, 
^ugh a fairiy similar system of training is carried on at Convalescent Depots. 

ere is no doubt that these units are very valuable and the Army proposes to carry 
em on. They would be, I feel sure, of the greatest value in civil life but> it is 

realized mat the difficulty of organizing and running them on a civilian basis is far 

greater than m the Artny. In any case the Army will be in a position after Release 
commences to provide civil authorities with a number of highly-skilled instructors who 
nate worked at these units and I hope that their valuable knowledge will not be wasted 
to the community. 

These Physical Development Units have been of the greatest assistance to the Arm)* 
and to the men who have been through them and the Army means to go on with them. 
Sir Adolphe Abrahams : I propose to confine myself to one aspect of adolescent 
sociations:_ the influence of competitive exercise particularly in respect to the claim 
®”Jous injury to the heart may occur, a charge repeated from time to time notwith- 
■ " 'PS phe pronouncement of School Medical Officers whose Association after due 
testigation carne to the conclusion that no such evidence is forthcoming, 
sn uiamtamed by cardiologists that the reserve of a healthv heart is 

call ” . that no effort however great can produce any harmful effect. When the 

fnrtroL other less important factors fail. The heart represents the central 

npi-Dr, organism, the defending position and outposts being provided by the 

is S'^tem and its servants. 'When alleged cases of heart strain are examined, it 
some are examples of long-standing lesions which having given rise to no 
have been unrecognized until the breakdown; some are merely instances of 
arp peculiarities rnistaken for pathological conditions; and some, the majority. 

The instability with special reference to the vasomotor svstern. 

with ttip- failure of schoolboy athletic prodigies to develop in accordance 

nremami .!^ '’ in support of the idea of strain or 

develoTiTiipiif “burnt-out” athlete. But athleticism like growth and 

and iinint'"' tudividual. Rarely, the boy who shows a high promise proceeds regularly 
subseqrnt n“e '^id‘fo early adult life. ^ Temporary decHnf whh 

j - generally occur; and discouragement when the period of 
. IS encountered often leads to a fatalistic acceptance of permanent deterioration. 
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Even if satisfactory argument has been advanced in controversion of the alleged 
dangers of violent effort what is to be said in its favour? It is a form of education to 
learn the resources of strength and endurance of one’s, body with repercussions upon 
the more important activities of life especially when the character is at its most malleable 
stage, the time when violent exercise is psychologically acccjttablc and jthysiologically 
possible. It is regretted that too much adulation i.s- accorded to the great athlete 
who acquires a tvrong sense of vnlue.s, and one may be di.sposcd to submit that the 
chief danger to the adolescent is not an enlarged heart but an enlarged head. 

In regard to girls and young women, with appropriate modifications the same physio- 
logical and psychological details must be equally pertinent and' pressing. It m.ay smack 
of Victorian narrow-mindedness and prejudice to di.spl.ay- solicitude for the pre.servation 
of tliose qualities traditionally associated with femininity and the, avoidance of the 
danger of ovcr-dcvelo]rment of certain masculine traits by indulgence in sevcre'compctitisn, 
as well as the disadvantage of diverting energy from channels for which it is particularly 
required in preparation to bear the burdens of womanhood and possible motherhood. 
Some gynecologists, despite special investigations which would ' appear to prove die 
contrary, remain unconvinced that muscular development docs not prejudice normal 
pregnancy and parturition. , 

The nervous side deserves jiaramount consideration. Highly. competitive cllorts such 
as First Class Lawn Tennis Tournaments in which tlic leading players attain a wide 
publicity create a wrong sense of values and produce an anxiety state .and general 
ill-health which arc not so much the direct consequences of exertion as of the con- 
comitant circumstances. ^ 

Dr. G. E. Friend: The development of health in adolescence depends upon: («) The 
provision of an adequate and well-balanced diet;' {h) the provision of adequate sleep 
and rest; _(c) a properly balanced physical development, which in turn depends on a 
correct ratio between games, physical training, and education in jicrson.al and environ- 
mental hygiene; {d) avoidance of over-fatigue, mental as well as physical. 

The chief function of a school medical officer is preventive rather than curative or 
clinical. 


This is not to decry the clinical -side of school medicine. On the contrary the school 
M.O. needs to have a sound working knowledge of general medicine, minor surgery, ear, 
nose and throat, skin and infectious diseases. He requires the same psychologic.al back- 
ground as the older family physician, and a working knowledge of both puElic he.ahh 
and hospital administration. In the private and public boarding school, at any rate, 
lie slibuld be given a rca.sonnbly free Iiand, and should be dircctlv responsible to the 
governing body and chairman of the school committee. He must have the confidence 
of the he.idm.astcr, and be in close liaison with the g.amcs committee, the director of 
physical education, of swimming and other activities, especially the Junior Training 
Corps, Air Training Corps, Scouts or other like organizations. At the same time he should 
have the confidence of the boys and make them realize that thev can come to hhii 
for advice or help at any time, with the certainty that, within the limits of school l,iw, 
their confidence will be respected. 


The not uncommon idea that schoolboy.s arc liable to regard the M.O. as onlv of use 
in sickness (and .so foster a sickness-complex) is wrong and is much to be deprecated. 
He can do much to lay emphasis on lie.alth rather than on the cure of disease bv his 
interest in games, Physical Training, Swimniing, J.T.C.. A.T.C.. Scouts, &c. bv talks 
both official. and informal to boy-groups of .all .ages in the school, and bv bcili"- readily 
accessible for advice and help on many subjcct,s outside his own particular liifc. 

Motive.— The Greek ideal of perfect phy.sic.al development and fitness for its own sake 
According to the school code .a boy m.-jv /he J.T.C. if i„ the Annv cla.ss,' 


rhere is less drill. 


unpopiil.i 


Games and sports character forming- 


vou plav for the side and not for yourself J-T-C. A.T.C., Sea-Scouts, Ac., are not so 
rood as at present organized. Thev would be better, and probably produce better material 
‘ff amalgamated witl^a common b.asic .all-round training, more on Scout Hues 1 

It nnd forminff rhr^cs or « -r 


inc.*? than as 
and 


ncthods of signalling, 
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Section of Urology 

President — P. IMcG. Loughxaxe, F.R.C.S. 

[November 23, 193-t] 

The following specimens were shown: 

Mr. E. tv. Riches: Seminoma of Undeseended Testis. 

Mr. R. H. O. B. Robi.vso.v: (1) Teratoma of Undeseended Testis. (2) Calculous Pyonephrosis. 
Mr. Terence Millin: Bone Formation in Kidney Following Injury. 

Calculous Hydronephrosis Following Ruptured Kidney. (2) Embryoma of 
Kidney. ^ ■ 

CRvp.^u^^• (!) Papillary Carcinoma of Renal Pelvis (Left Side), Renal Calculi 
M Side) and Papillomata of Bladder. (2) Calcification in Scrotal Lipoma. 

w Ad.i.ms: Tuberculous Bladder and Internal Genitals from a Boy of 10 Years. 

Mr. Hugh Donovan; Normal Intravenous Pyelo-ureterograms in Spinal Cord Injuries. 

" !]§^ocaU ' ' Ectopic Vaginal Ureter Treated by Heminephrectomy. (2) 

2’ (1) Bilateral Megalo-ureter. (2) Ureteric Transplantation for 

Multiple Pelvic Injuri^- [Patient shown]. 


[/amiory 25, 1945] 

The Diagnosis and Treatment of Male Infertility. 

By Kexxeth M. Walker, F.R.C.S. 

marriage is far more frequently due to varying degrees of sub- 
subfe^V'" partners than to complete sterility. It is therefore 

snri r‘ "'hich _is of greatest interest to urologists. Unfortunately no reliable 
countr*-* available by which we can assess the incidence of subfertility in tliis 
nnrriX' apportion the blame for childlessness between the two partners in 

rnvrrili^^ lercentages ranging from 10 to 15 have been given for the incidence of 
lessnesf^ diroughoiit the country which are involuntarily sterile. Permanent child- 
defer deliberate, although many couples by the use of contraceptives may 

exnprleb^ R^ivai of the first child. This conclusion is based not only on medical 
■"ith wb^^’ special investigations which have been made by a group of researchers 

contiaceoti^- ^ a ^ associated. > Our investigations have also shown that tlie 

and thnr [R^mods commonly used by the working classes are notoriously unreliable, 
usine them ® condition of lower fecundity in at least a third of the people; 

dition in tvi’ doubt therefore that suhfertility is a common con- 

^ecn unde t 'k As it is only comparatively recently that investigations have 

that subfp^U'X"’- RRpossible to compare present with past conditions and to assert 
Resftniis;j 'i') increase but it is not unlikely that this is the case, 

sav jjow fr * * i misbonci , — Jn the absence of reliable statistics it is impo-ssible to 

ptobablv TipJvf'r busbnnd is responsible for childlessness in marriage, but we wiJ! 
as to Dreclii/lp f tar wrong if we say that in one-fifth of all barren unions he is so infertile 
about two-third^ f Pf^'^tical purposes the likelihood of his wife’s conceiving and that in 
improbable It • his fertility is so low as to render conception rclatiiely 

there arc rio important to remember that in the great majority of cases 

after their semen' snsgest that these husbands are infertile, and it is onlv 
■ 'The Ob submitted to examination that this condition is discovered. 

Roberts, Dr. .rt. mine alone but those obtained from the combined work of Dr. Lane 

> D. 1 . w lesner and m\-self. 

April— xJrol. i 
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The prevalence of subfertility is also revealed by the fact that ;i great many of those who 
offer themselves as donors of semen for artificial insemination arc found to he unsuit- 
able for, this purpose. * 

Venereal disease, on which so much stress has been laid in the past, is of comparatively 
little importance as a cause of infertility. Nothing will be found to be wrong witli the 
genital tract ,in most cases. Sirice, however, the germinal cells are sensitive to patho- 
logical changes in other parts of the body, and jtarticularly to infections, the clinical 
e-vamination must not be confined to the genital organs, but must embrace the whole 
of the body. Emphasis has been placed by some American writers on the importance 
of endocrine disturbances as a cause of male infertility, but in my experience, if this 
be so, these disturbances are not such, as to be revealed by any clinical examination. In 
a few cases hypopituitarism associated with hypogonadism will be found, but they are 
exceptional. 

SEXU,tl.lT¥ 

Since conception depends on the presence of healthy spermatozoa in the female 
passages at the time of ovulation, the flinical examination .should include an inquiry 
as to the frequency and effectiveness of sexual intercourse. Other things being the 
same, conception will be almost twice as likely when intercourse takes place weekly than 
when it occurs only once a fortnight. Nor must it be presumed that intercourse is 
satisfactory. Strange as it may seem, there arc cases in which the husband fails to 
complete the sexual act and never ejaculates, a deficiency which is sometimes only 
.revealed when he is asked to produce a specimen of semen for analysis. Such cases are 
invariably psychological in origin, occurring in men of weak or inhibited sexuality. Not 
infrequently the retained sexual secretions arc ejaculated during the hours of sleep 
follow'ing the incomplete coitus. The common marriage diHiculty of premature ejacula- 
tion must also be considered. This does not preclude conception, but if ejaculation always 
occurs in the vulvar region, it renders it less probable. 


Semen Analysis 

Semen analysis has developed so rapidly during the last few yetirs that it is, now a 
work that can only be undertaken by experts. Semen must not be collected for examina- 
tion by the use of a condom but should be obtained either by withdrawal, or by mas- 
turbation. 

Absence of motility . — During recent years I have seen quite a number of men who 
have been said to be suffering from necrozoospermia — a comparatively rare condition— 
solely because the*motiIity of their spermatozoa had been arrested by traces of chemicals 
in the condom employed. Sometimes arrested motility is not due to rubber but to the 
patient having warmed up the semen, an action which causes excessive movement followed 
by exhaustion. Another point I should like to make is that the spermatozoon count is 
of far less importance than some American authorities would hav^ us believe. It is 
nonsense to suggest that a man with under sixty million per c.c. is to all intents and 
purposes sterile. 

Number of spermatozoa.— 0[ far greater importance than the number is the quality 
of the spermatozoa present, and a high percentage of abnormal forms is of bad 
significance. Other points which have to be taken into consideration arc the volume 
of the semen, its viscosity, the rate of liquefaction, the tendency or not for the sper- 
matozoa to agglutinate spontaneously, their motility and viability and the mesence in 
the specimen of organisms not due to artificial contamination. 


PosTcoiTAL Tests 

The behaviour of the semen in vitro is one thing and its behtrlnuy „ • j -.i 

the female secretions is another. The healthy cervical secretion is n h\J') 
medium for the survival of spermatozoa and they may survive at lef!t ^lfrc'e°“times 
as long in cervical mucus as they do in their own seminal fluid ‘ 

fostcoftal test on the wife is therefore often a very important item in " 

Ef childlessness, -an item which is too often neglected. This i.s 
Huhner’s test, but as it was first advocated by that astute gynxcolocht stme i 
reillv bear his name. By means of it we can discover whether fh'n’i ■' 

Lrviol plug with spermatozoa— a sine qua non for conception—actuallv 'n ‘ 

means It may be due either to faults in the spennatozoa tnnnr ^ *’>' ‘"'"I' 
SbT.tv) or else to changes in the cervical plug. Tim more succes'sfm the hiva!'*^ ‘'’u' 
more likely cohception is to take place, but conception sometimes follows evcn°"whcn' 



9 


245 


Section of Urologif 


only a comparatively few motile spermatozoa are found within the cervix. Receptivity 
of the cervix is apparently at its height during the ovulatory phase, but Drs. Barton 
and Wiesner state that they “cannot confirm the claim that the cervix will never admit 
spermatozoa in the pre-ovulatory or luteal phase of the cycle” (Lancet, 1944 (ii), 563). 

Testicoi.,\r Biopsy 

, Microscopic exarpination of the seminiferous tubules is a valuable method of investi- 
gation and fortunately it imposes but little hardship on the patient. All that need be 
done is to expose the -testis through a. half -inch scrotal incision, puncture the tunica 
albuginea with a sharp-pointed tenotome and remove the button of testicular tissue 
which presents itself with iridectomy scissors. As it is difficult to render the puncture 
of the testis painless by a local anresthetic, I now prefer doing this under pentothal. 
Biopsy is of great assistance in diagnosis, for it allows us to correlate the state of the 
semen with that of the testis. It also gives us valuable information on the subject of prog- 
nosis, and tells us whether it is worth while attempting to stimulate activity in the tubules 
by any form of hormone therapy. One interesting obsen-ation derived from testicular 
biopsy is that wide variations are often to be found in different areas of the testis,' at 
some points the tubules being completely degenerated, and at other points active even 
up to the phase of spermatogenesis. Testicular biopsy should also be used in all those 
cases in which doubt exists as to whether the absence of spermatozoa in the semen is 
due to aspermatogenesis, or to occlusion of the ducts.. The method of differential 
diagnosis advocated by Huhner, namely, testicular puncture with examination of the 
aspirated fluid, is in my experience, entirely unreliable. 


Treat.mekt ' 

Subfertility is compatible with excellent general health, but any defects in health 
' neglected when subfertility is discovered. All forms of chronic infection 

w ether in th^gemtal tract or elsewhere in the body must be eliminated ff possible. 

cently I became involved in a correspondence because I had stated that the sulphona- 
suep* f”' h ^ effect on the germinal epithelium. Animal experiments 

bv° u ■ sometimes the advantages to be gained 

the these drugs for the elimination of a persistent infection outweigh 

latter of their possible action on the tubules. Fortunately the 

they ^ temporary' nature. \STien bacteria are found in the semen, 

jjy ^ 'sometimes be got rid of by the use of an -old remedy brought to my notice 

mornp t namely, garlic, and there are several babies in this world at the present 

GarV their existence to this odoriferous and pungent herb, 

as an e^- tr either as a fresh infusion of the herb made by the patient, or 

solublp^f^'^^” “ t® tt) be efficacious, the latter must contain the alcohol and acetone 

our activity of the extract should also be tested bacteriologically. In 

reeularlv 9“*^ m conjunction with Dr. H. Coke, the extracts were tested 

they sho Id series against strains of staphylococci. But it is also necessary that 

have rere ti a bactericidal action on Gram-n^ative organisms; American writers 
use nf p ? ^ 'vork of extraction to a further stage, but we still prefer the 

As faikuf*' • 

mav resolvl^;.^” niay be due to infrequent or incomplete intercourse, treatment 

sexed hiitViTjnU^^ dealing with the husband’s sexual difficulties. Some of these weaklv 
Recent work -at ^^^"'^rives with the thought that abstinence enriches the semen, 

intercourse im ®"*df*dge shows that the reverse is the case and that reasonably frequent 
'female is of parthSar*'*^'^^'**^ course intercourse during the ovulatory' phase in the 

but I have been °°ly because I personally see so many of these cases 

Would almost see that sexual difficulties are on the increase. It 

those connected ™’th*h^ civilized man certain instinctive capacities, and amongst them 
shooting in East Af ' sre weakening. I remember how struck I was when 

in more nrim'itlvp J^ica many years ago by the superiority of sight, smell and hearing 
declining ■ and th not also be that our potency and our fertility are 

discovertd? factors in this problem of infertility yet to be 


, Hormone Treatment 

anterior pituitan' ami treatment of male infertility, testosterone and 

capable of acting on hormones. The former, though in certain conditions 

on the epididymis chiefly on the accessory sexual glands and particularly 

' ■ nis organ is far from being only a convoluted duct with no' 
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The prevalence of siibfertility is also revealed by the fact that a great many of those who 
offer themselves as donors of semen for artificial insemination .arc found to be unsuit- 
able for this purpose. 

Venereal disease, on which so much stress has been laid in the ])ast, is of comparatively 
little importance ns a cause of infertility. Nothing will be found to be wrong witli the 
genital tract in most cases. Siiicc, however, the germinal cells arc sensitive to patho- 
logical changes in other parts of the body, and particularly to infections, the clinic.il 
examination must not be confined to the genital organs, but must embrace the whole 
of the body. Emphasis has been placed by some American writers on the importance 
of endocriiic disturbances as a cause of male infertility, but in my experience, if this 
be so, these disturbances are not such, as to be revealed by any clinic.al examination. In 
a few cases hypopituitarism associated with hypogonadism will be found, but they .ire 
exceptional. 

Sexoalitv 

Since conception depends on the presence of healthy spermatozoa in the female 
pass.agcs at the time of ovulation, the Clinic.al examination should include an inquiry 
as to the frequency and effectiveness of sexual intercourse. Other things being the 
same, conception will be almost twice as likely when intercourse takes place weekly than 
when it occurs only once a fortnight. Nor must it he presumed that intercourse is 
satisfactory. Strange as it may' seem, there are cases in which the husband fails to 
complete the sexual .act and never ejaculates, a deficiency which is sometimes only 
revealed when he is asked to produce a specimen of semen for analysis. Such cases are 
invariably psychological in origin, occurring in men of weak or inhibited sexuality. Not 
infrequently the retained sexual secretions arc ejaculated during the hours of sleep 
following the incomplete coitus. The common marriage difficulty of premature ejacula- 
tion must also be considered. This does not preclude conception, but if cjacidation always 
occurs in the vulvar region, it renders it less probable. 


SEXtEN An,\lvsis 

Semen analysis has developed so rapidly during tlic last few years that it is, now a 
' work that can only be undertaken by experts. Semen must not bo collected for examina- 
tion by the use of a condom but should be obtained cither by withdrawal, or by nuts- 
turbation. 

Absence of motility . — During recent years I have seen quite a number of men wlio 
have been said to^ be suffering from necrozoospermia — a comparatively rare condition— 
solely because the’^motility of their spermatozoa had been arrested by traces of chemicab 
in the condom employed. Sometimes arrested motility is not due to rubber but to’ the 
patient having wanned up the semen, an action which causes excessive movement followed 
by e.xhaustion. Another point I should like to make is that the spermatozoon count b 
of far less imponance than some American authorities would hav^ us believe. If b 
nonsense to suggest that a man with under sixty million per c.c. is to all intents and 
purposes sterile. 

Number of spermatozoa . — Of far gre 
of the spermatozoa present, and a li 
significance. Other points which have 
of the semen, its viscosity, the rate of 
matozoa to agglutinate spontaneously, 
the specimen of organisms not due to 
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' PosTCotTAL Tests 

The behaviour of the semen in vitro is one thing and its bchivi..,. • i -.i, 

the female secretions is another. The healthy cervical secretion is a liicrW ".‘ip 

medium for the survival of spermatozo.a and they may survive ft Ws 

as Ion? in cervical mucus as they do in their own seminal fluid least thicc time* 

postcoiral test on the wife is therefore often a very important item i„ ''' 

of childlessness, -an item which is too often neglected. This is often "”f®f'Katioii 

Hidiner’s test, but as it was first advocated by that astute gvnwcoloidsr 
rc,illy be,ar his name. By means of it we can discover whether fbe ’inmsln" “r'’", ' 
J^erviral nluc with spermatozoa— a sme qua non for concentioii_-,rf..a!!, " 

Tf cervicS fnseminaiion is a frequent cause of sterility wltirf^is no d 

Tf mav be due either to faults in the s»cnmtr.t.^o by any 

vhbiiinVor else to changes in the cervical plug. The more siiccesWuI the "nv-j'-"’ 
mme likely conception is to take place, but conception sometimes follmvs 
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[February 22, 1945] 

DISCUSSION ON THE RADIOTHERAPY OF TUMOURS OF THE 
KIDNEY AND BLADDER. 


Air Commodore Stanford Cade; Tumours of the kiduey . — The key to a rational 
radiotherapeutic treatment of renal tumours is a consideration of their natural history. 
A study of their morbid anatomy, histological features and clinical course- shows that 
these tumours fall into three main groups, each a distinct clinical entity and of different 
histogenesis. These three groups originate from the three main elements which partici- 
pate in the formation of the kidney. From the epithelium of the renal parenchyma 
originates the adenocarcinotria; from the mesodermal tissue and structures derived from it 
the adenosarcoma; and the transitional epithelium of the lining of the renal pelvis 
and calices gives origin to the papillary or epidermoid carcinoma. These terms, 
adenocarcinoma, adenosarcoma and epidermoid carcinoma are preferable to the better 
known, but inaccurate and now meaningless, terms hyperhephroma, Grawitz’s tumour, 
Wilms’ tumour, nephroma, embryoma, renal blastema, teratoma, &c. Of the many 
features of these tumours, I shall mention only those which influence the choice of 
treatment. 

The course of the disease. — Adeiwcarciuoma of the kidney, both from its structure 
and its behaviour, is a slow-growing tumour — ^it is clinically silent as long as its spread 
is still intrarenal and it asserts itself only a little when direct invasion of the perirenal 
tissues or of the epithelial lining occurs. The period of jelative silence is followed, 
after a variable interval, by rapid and widespread effects of an explosive character, 
which manifest themselves by the multiplicity and wide distribution of metasiases. The 
occasional solitary metastasis only emphasizes the _ devastating nature of the tumour 
in the majority of cases. This sequence of events is inevitable if the structure of the 
> tumour is considered, namely the sinusoidal character of the blood-spaces within the 
tumour, the thin-walled vessels with a single layer of endothelial cells separating 
the systemic blood-stream from the neoplastic cells. The burden of the dissemination 
falls on the skeleton and the lungs; the normal structure of these two tissues shapes 
the destiny of these deposits, thus the bones decalcify as a result of the vascularity of 
the tumours; hence die main characteristic of the skeletal metastasis is its extreme 
osteolytic potver, which literally wipes out the bony trabeculte of the host. Similarly, 
in the lungs the metastases are spherical from rapid centrifugal growth, multiple and 
variable in size, as they arise in successive generations or crops. It 'is essentially a 
tumour of the fifth and sixth decades of life and occurs in otherwise normal kidneys. 
I have yet to meet an adenocarcinoma of the kidney in an organ the seat of chronic 
nephritis, in association with persistent infection, gross stone formation or hydronephrosis. 

Adenosarcoma of the kidney.— These tumours attain a very large size in a few 
weeks. Although occasionally found in adults, the majority occur in infancy or child- 
hood and their presence at birth has been recorded. The characteristic histological 
feature is a combination of undeveloped renal tubules in a matrix of embryonic spindle 
and round cells nourished by embryonic blood-vessels — an extreme example of con- 
tinued growth at the expense of differentiation. The embryonic character is so marked 
that it has been suggested that these rumours mav originate as developmental malfor- 
mations. The rapid growth leads to a direct invasion of all neighbouring structures. 

Epitheliotna of the renal pelvis . — Tltese tumours are rare — about 7 to 10% of renal 
tumours. The incidence in men is three times .as great as in women. There are two 
types, the papillary, which is common, and the no'n-papillary, which is extremely rare. 


TABLE I.— CONTRAST BETWEEN PAPILLARY AND NON-PAPILLARY NEOPLASMS OF 

THE RENAL PELVIS. 

t 


Predisposing cause 

Histology 

Incidence 

Gross xnoibid anatomy 
Mode of spread 
Chief symptom 
Prognosis 


PapiUary 

None 

Stratified transitional-ccU ■carcinoma 
PapUiarj^ 

Surface implantation, metastasis 

Hsematuna 

Relatively good 


Non-papillary 

Leukoplakia, stone 
Squamous-ccU carcinoma 
W'o 

Ulcerative, infiltratirtg 

Invasion of wall of pelvis, kidney and perirenal tissue 
Pain 

Extremely grave 


Principles underlyiiifr treatment. — The main treatment of malignant growths of the 
kidney is surgical nephrectomy or nephro-ureterectomy. It may be asked, therefore 
what place, if any, docs radiotherapy hold in the ther.apeutics of this maladv. The 
answer simuld be looked for in the critical study of (n) the prognosis after oncration 

(b) the effects of radiation on the tumours, (c) in the treatment of recurrences anrf 
metastases. '-■jv.i.s .mu • 
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other functiofi than that . of storing spermatozoa. B\’ its secretions the epididymis 
assists in the bringing of spermatozoa to maturity and a deficiency in its function is a 
cause of asthenozoospennia. Tlic most effective testosterone preparation is not the iisu.il 
oily solution, but a suspension of ‘Crystals of methyl testosterone. Cryst.als provide a 
deposit in the gliitcus'from which hormone is slotvly aI).sorbcd for up to a week following 
the injection. In other words, this form of therapy has the same advantage as the 
implantation of pellets, or tablets, advocated by Deanc.sley and Parkes, with the nddition.il 
merit tliat it eliminates the necessity for a .surgical operation and its attendant risk of' 
sepsis. On the basis of Hamilton’s findings that pellets require one-fifth of the hormone 
required when used in oily solution, a weekly total of 9 mg. of methyl te.sto.stcronc 
crystals ivotdd seem to be necessary, have found that for clinical purposes i-5 to I 
mg. given once to three times a week are generally sufficient. The injections c.iusc no 
local diiiconifort. The treatment may. be indicated in the following conditions: 

(1) Hypoplasia, or inadequate functioning of the duct-s, including certain eases of 
blockage. 

(2) Low invasive capacity of the sperms, and low viability. 

(3) Certain cases of loivcred potency and of failure to ej.'icidatc. 

(4) Some types of deficient spermatogenesis associated with sloughing of the seminal 
epithelium. 

Radiotiieiiapy 

Succes-sfiil attempts Jjavc for several ycar.s been made to stimiihrc the acthity of the 
ovary by means of carefully regulated X-ray radiation, and this treatment is now being 
applied to the testicle. Dr. Anthony Green has recently reported to me a 
azoospermia previously treated unsuccessfully with various hormones which responded 
•to. X-ray treatment. The regulation of dosage is of the utmost importance, for, as "c 
all know, too large a dose causes degeneration of the tulniles. 


StiRCicAi. Treatment 

I regret to say that the results of surgery in the treatment of sterility are on the whole 
very disapiiointing. In my hands die operation of v.iso-epididymostoniy hits not given 
the high percentage of successes claimed for it in America by Hagner. This may I'a'C 
been partly due to my inability to find in this country the very fine silver wire which he 
uses as suturing material and on whicli he places great emphasis. Fortunately I have 
now obtained from the States a small supply and am hoping for better results. Ui'" 
doubtedly this silver wire -makes a diflicuh operation much easier. Whatever the 
technique I am of the opinion that treatment during convalescence with crystalline 
testosterone is a useful adjunct. 


Artificiai. Insemination 

Impotence, either partial or complete, is a frequent cause of childies-sncss, and one 
gains the impression that sexual difficulties in marriage arc on the increase. The vast 
majority of such cases are psychogenic in origin and yield to appropriate p.sychological 
treatment. Some of them, however, prove iniractable, and in .sucli cases artificial 
insemination offers the frustrated wife die possibility of haviii"- a child b)' her h'usbaiitl. 
This is. of course, only possible if the husband is able to ]nodu?c semen by masturbation. 
I have had several cases in which sexuality has been ,so weak that thi.s was not feasible 


and I have been trying to discover some means by which an ejaculation could he 
provoked artificially, but so far without siicce.ys. There is also another verv imnortaiit 

-- in which artificial insemination is of groat value, ^^qlen olisozoosociwin 

oospermia exist and treatment brings about no furtlier .'i u is 


type of case 
and asdicnozoosper 


often possible to overcome the scarcitv and die lack of vieoiir 

safeguarding them from the most perilous part of their joun,ey, that thriugh dmToueV 
female nnssnecs. In those cases in which bacteria are found in me lout 

cultures must he made before resorting to this treatment in order to gS'Sn'rdie 

nossibility of infection. One more point must be noted. In all 

Le dSg with low-grade semen there exists the risk th.at the Ivlr "a 

eonceptio/be fobo.vcd bv .. mfeearrage. Spcaiai prcca„,|„„, maj fhaeSn' 
again., .1,1. aeden,. 

The successful treatment of childles.siicss requires the closest collaljoration h,., 
uJlogist and the gynxcologist. The increasing use of postcoita! tests. auVof 'i'^J’r 
uroiogui diis collaboration a sine qua non to success Tim , artificial 

' iTSirinV ,l.fp,.blan. ntSSc..,?:; 

tory workers, wdiologists, endocrinologists, physicians and psychologists. “ 
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DISCUSSION ON THE RADIOTHERAPY OP TUMOURS OF THE 
KIDNEY AND BLADDER. 


Air Commodore Stanford Cade: Tumours of the kidney. — The key to a rational 
radiothcrapeutic treatment o£ renal tumours is a consideration of their natural history. 
A study of their morbid anatomy, histological features and clinical course shows that 
these tumours fall into three main groups, each a distinct clinical entity and of different 
histogenesis. These three groups originate from the tliree main elements which partici- 
pate in the formation of the kidney. From the epithelium of the renal parenchyma 
originates the adenocarcinoma; from the mesodermal tissue and structures derived from it 
, the adcnosarcoma; and the transitional epithelium of the lining of the renal pelvis 
and caliccs gives origin to the papillary or epidermoid carcinoma. These terms, 
adenocarcinoma, adcnosarcoma and epidermoid carcinoma are preferable to the better 
known, but inaccurate and now meaningless, terms hypernephroma, Grawitz’s rumour, 
Wilms’ tumour, nephroma, embry'oma, renal blastema, teratoma, &c. Of the many 
features of these tumours, I shall mention onlv those which influence the choice of 
treatment. 

The course of the disease. — Adenocarcinoma of the kidney, both from its structure 
and its behaviour, is a slow-growing tumour — it is clinically silent as long as its spread 
IS still intrarenal and it asserts itself only a little when direct invasion of tire perirenal 
tissues or of the epithelial lining occurs. The period of relative silence is followed, 
® ''friable interval, by rapid and widespread effects of an explosive character, 
which m.anifest themselves by the multiplicity and wide distribution of metastases. The 
occasional solitary metastasis only emphasizes the devastating nature of the tumour 
in the majority of cases. This sequence of events is inevitable if the structure of the 
> umour IS considered, namely the sinusoidal character of the blood-spaces within the 
umour, the thin-walled vessels tvith a single layer of endothelial cells separating 
fall hlood-stream from the neoplastic cells.’ The burden of the dissemination 
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table I,— contrast between 


PAPILLARY AND NON-PAPILLARY NEOPLASMS OF 
The renal pelvis. 


^citJence 


None 


Papillary 


^arisiiional-cell xsremoma 

Papillary 
Relatively good 


. Non-papillary 

Leukoplakia, stone 
Squamous-ceU carcinoma 
20 % 

Ulcerative, infiltratiiig 

Invasion of wall of pelvis, kidney and perirenal tissue 
Pain 

Extremely grave 
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Post-operative prognosis. — 4'he survival rates and recurrence incidence of the various 
types of tumour arc well known. The adenocarcinoma has a recurrence rate of 60%,' 
of these 70% within the first year. In adcuosarcoma the .survival rate is 5 to 7%, the 
mortality is 85% in the first year. In tumours of the pelvis 45% die within the first 
year. What obvious causes can be found for these meagre results? The answer is 
found again in tire natural history of the tliscasc. Adenocarcinoma metastasis through 
the blood-stream by the main vessels or by the cortical and cajrsular circulation. 
Aclenosarcoma recurs locally and invades all structures in its path; epidermoid tumours 
of the pelvis tend to local implantation on mucosal surfaces. Besides this, a number 
of patients present themselves for treatment with established metastasis. 

Effect of radiation on the tnnianr . — Radiosensitivity varies both according to the 
main type of neoplasm and also in dilTcrcnt parts of the same tumour. Tumour 
material, adequately irradiated and , c.xamined after an interval of about three weeks 
shows mtirkcd cellular destruction, blurring of the cell outline, transformation of part 
of the tumour into hyalinized tissue and nuclear changes familiar after irradintiop. 
Yet it must be emphasized that in adjoining parts there may be no alteration in 
the neoplastic tissties — an important fact which dictates a policy of combined treatment; 
namely, pre-operative radiation plus nephrectomy, whenever possible, and not radiation 
as tlie sole therapeutic measure. Besides tlie.se effects on the uimoui cell.s, the peripheral 
tissues — capsule, perirenal fat and fascia — .show fibrosis and sclerosis of capiuarie.s and 
small blood-vessels. Clinically the radiosensitive types show rapid shrinkage and this 
is a furtlicr indication for pre-operative therapy. Radiosensitivity of nocnosarcoma 
is of very high order, that of adenocarcinoma markedly less so but stiU considerable, 
whilst the epidermoid tumour of the renal or ureteric jiclvis is radiorcsisiam. >t 
should, how'cver, be remetnhered that radiosensitivity and curability arc not synonymous 
and that the indication for treatment is not based* solely or mainly on tlie immediate 
response to radiation, or the rate of regression; therefore radiotlicrapy to the so-called 
resistant type not infrequently gives ficttcr long-term results than the treatment ot 
sensitive tumours. There is thus evidence that ahliough surgery remains the main form i 
of treatment, radiation is of value as a supplementary or associate measure. 1 he mam 
indications for radiotherapy are as follows: (I) As a pre-operative measure in ad 
eases of adenosarcoma and in tliose eases of adenocarcinoma ^vhcre the tumour is ot 
large dimensions or on the borderline of operability. (2) As a post-operative measure 
in adenocarcinoma and in those eases of adenosarcoma wlicre prc-op'crnti\‘c radiation 
therapy was omitted. (3) As an adjunct to nephrectomy for epithelial tiimour.s of the renal 
pelvis and ureter w’hcrc radium i-s left in the wound at the time' of the operation. 
(4) As the sole Inethod of treatment in inoperaldc casc.s, for local rcctirrcnce.s and certain 
types of metasta.sis. 


METtions OE InnwDi.irjoM 

In casc.s of adenocarcinoma and adenosarcoma external radiation is tlic method of 
choice and is, in fact, the only method for pre-operative and )iost-opcrativc treatment. 
Most clinics use X-ray therapy, but telcradiiim is equally suitable inadequate quantities 
of radium and the necessary apparatus arc forthcoming. 

Pre-operative radiation . — When the exact site, its extent and depth from the surface 
of tire tumour-bearing kidney are known, suitabic portals arc selected; their position 
and number depending upon the size of the patient as well as the size of the tumour. 
The tumour rate aimed at is 150 to 2.'50 r per day in adults and about half that dose 
in children. Most eases arc treated at 200 to 250 kV., the physical data varying slightly 
in different centres, tire principle, however, is the sainc— fractional treatment protracted 
over an average period of four weeks. The total .skin dose jier field should not exceed 
3,000 r. The optimum time for operation ns rJircc to four weeks after irradiation. Delay 
either in the pre-operative stage or in the surgery following radiation robs the patient 
of any benefit. The closest co-operation bctw-cciv surgeon and radiologist is essential. 

Post-operative radiation allows .a greater latitude .as rcgard.s rime and intensity 
factors; the principles, bowever. remain the same J„ no instance is such jiost-operativc 
treatment a prophylactic mc.asurc, thus, irradiatton of the chest witli the object of 
preventing the development of metastasis is not advocated, Post-operative treatment is 
a local treatment to the perirenal area and to tlie regional lymphatic fields on the 
assumntion that active malignant cells arc present. 

In eases of epithelial tumours of rcn.al pelvis. local application of radium at the 
of operation is a suitabic form of irradiation. Radium foci of 2 to 5 nig., .-idcoltelv 

creened and ^nitably spac£ m a n.lff^ pluccd alontt the 
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immediate vicimiy of the applicate..; thb can be achieved in .la to .even day., without 

• VetealemS .« X-cy the.ap, of ptj™™? 
skeletal lesions. The foniiet have proved resistant and the testilts are : 

The latter however, like most osteolytic lesions, give encouraging results with nwri) 
always relief of pain— it is essentially a p.alUauvc treatment but the degree of palhauon 
fSs Son so many factors that et^n encouraging local response ^Soes not o en 
prolong; life or alter the course of the disease. To sum u^the usefulness of mdiation 
L trearaent of renal neoplasms is limited; it is not possible at present to claim more 
than temporary regression of the tumour with pre-operative treatment and of palliation 
in cases of recurrence. The value of post-operative treatment cannot as yet he assessed. 

Tumours of the Blvdoer _ 

Carcinoma of the bladder is a transitional-cell carcinoma. Its three clinical varieties-— 
papilian', ulcerative and nodular— are of similar histolomcal type. The radiosensitivity 
of these growths is low: by that is meant that a considerable tissue dose is needed to 
produce regression of the lesion. Of the main forms of radiation therapy, radium or 
X-rays, radium is to date undoubtedly the more efBcacious. X-rays as the sole method df 
treatment has, in my experience, failed to produce regression; a study of the literature 
supports this view. * The main reason, I believe, is the difficulty to deliver to the . 
tumour in the' bladder a dose of X-radiation adequate to control the growth although 
hemorrhage may he arrested or controlled. This fact is recognized, and attempts have 
been made to raise the daily dose to 300 r or more, to use as many as six ports of 
entry, to push the treatment to the limit of skin tolerance, namely blistering. But these 
gallant attempts have not resulted in any great improvement, at least with the use of 
200-250 k'V. There are, however, indications that with higher voltage — 600 to 1,000 kV. — 
-and with improvements of both apparatus and technique the position may change. The - 
low voltage, near distance methods such as 90 kV. Cbapul tube or similar apparatus 
has attracted a good deal of attention. There are inherent drawbacks to this method 
in the cash of bladder gronths. Briefly these can b.e summarized as follows : limitations 
due to the physical factors of this type of irradiation, chiefly the rapid fall of intensity; 
this would preclude success on any e.vcept the most superficial types of growths (generally 
adequately dealt with by other methods); limitations inherent to method, namely that the 
treatment must be given in one session. It is possible to deliver in one treatment of 
thirty minutes a dose of 3,000 r at the rate of 100 r per minute — but I have yet to be con- 
vinced that any form of visceral cancer can be “cured” in half an hour by any machine in 
existence to-day. The bladder can, of course, be marsopialized or left widely open 
and the treatment^ repeated — doses as high as 25,000 r are mentioned in Ainerican 
publications — to this iere are grave surgical drawbacks. In my opinion this method 
is attractive by its superficial brilliancy, but has little future as regards bladder growths. 

With radium the problem of ade'quate dopaige can be solved by the use of interstitial 
radiation. In selecting the method of treatment the important questions are: what 
type of lesion is suitable for radium therapy? BTiat is the technique of choice? Hrhat 
is the optimum total dose and dosage rate? The type suitable for radium therapy is a 
lesion of moderate size, located to the base or lower part of the bladder, of the infiltrat- 
ing or ulcerative type. _ Small growths on the roof or sides, accessible growths of moderate 
extent can be dealt with by partial cystectomyc extensive lesions where complete regres- 
sion by radiation cannot be confidently anticipated should he considered for total 
cystectomy if the patient is fit and witling to undergo this ordeal. The papillary 
OToirths, if obviously malignant and still operable, are dealt with by a combination of 
diathenny and radium. If these criteria are applied about one-third of all cases of 
earemoma of the bladder are found to be suitable for radium. 

As regards technique, the endoscopic method, that is, the introduction of radon 
seeds through a q'stoscope, 'has naturally attracted the attention of urologists. It is 
popular in some American clinics; it is- suitable in early cases of localized growth in 
®f infeaion. Only a very few cases fulfil these desiderata. 

endoscopic methods are outweighed by the following disadvan- 
tages; (i) The wall thickness^ of_ the seed is limited bv the boni of the instrument 
this means that the screenage is limited to 0-3 mm. of platinum; severe reactions follow 
and risk, of infection is increased, (2) The distribution of small radium foci in regular 
geometrical patterns is difficult, with the result that except in verv small lesions 
some areas are over-in-adiated. whijst others receive a sublethal dose. ' (31 The falUn» 

cSS’ah/e 

technique of choice is accurate needling under direct vision through o 
. prapubic cystotomy. Suitable retractors, adequate exposure, good illumination pro- 
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Post-operative prognosis. — The survival rates and recurrence incidence of the various 
types of tumour are well known. The adenocarcinoma has a recurrence rate of 60%, 
of these 70% within the first year. In adcnosarconia the survival rate is 5 to 7%, the 
mortality is 85% in the first year. In tumours of the pelvis 45% die within tlie first 
year. What obvious causes can he found for these meagre results? The answer is 
found again in tlie natural history of the disease. Adenocarcinoma metastasis through 
the blood-stream by the main vessels or by the cortical and capsular circulation. 
Adenosarcoma recurs locally and invades all structures in its path; epidermoid tumours 
of the pelvis tend to local implantation on mucosal surfaces. Besides tjiis, a number 
of patients present themselves for treatment tvith established metastasis. 

Effect of radiation on the tumour, — Radiosensitivity varies both according to the 
main type of neoplasm and also in different parts of the same' tumour. Tumour 
material, adequately irradiated and. examined after an interval of about three weeks 
shows marked cellular destruction, blurring of the cell outline, transformation of part 
of the tumour into hyalinized tissue and nuclear changes familiar after irradiation. 
Yet it must be emphasized that in adjoining parts there may be no alteration in 
the neoplastic tissues — an important fact which dictates a policy of combined treatment; 
namely, pre-operative radiation plus nephrectomy, whenever possible, and not radiation 
as the sole therapeutic measure. Besides these effects on the tumour cells, the peripheral 
tissues — capsule, perirenal fat and fascia— show fibrosis and sclerosis of capillaries and 
small blood-vessels. Clinically the radiosensitive types show rapid shrinkage and this 
is a further indication for prcrOperativc therapy. Radiosensitivity of adenosarcoma 
is of very high order, that of adenocarcinoma markedly less so but still considerable, 
whilst the epidermoid tumour of the renal or ureteric pelvis is radioresistant. It 
should, however, be remembered that radiosensitivity and curability are not synonymous 
and that the indication for treatment is not based solely or mainly on tlie immediate 
response to radiation, or the rate of regression; therefore radiotherapy to the so-called 
resistant type not infrequently gives better long-term results than the treatment of 
sensitive tumours. There is thus evidence that although surgery remains the main form 
of treatment, radiation is of value as a supplementary or associate measure. The_ main 
indications for radiotherapy arc as follows: U) As a pre-operative measure in all 
cases of adenosarcoma and in those cases of adenocarcinoma where the tumour is of 
large dimensions or on the borderline of operability. (2) As a post-operative measure 
in adenocarcinoma and in those cases of adcno.sarcoma where prc-opcrativc radiation 
therapy was omitted. (3) As an adjunct to nephrectomy for epithelial tumours of the renal 
pelvis and ureter where radium is left in the wound at the time' of the operation. 
(4) As the sole method of treatment in inoperable cases, for local recurrences and certain 
types of metastasis. 

Methods of Iuradiation 

In cases of adenocarcinoma and adenosarcoma external radiation is the method of 
choice and is, in fact, the only mcdiod for pre-operative and post-operative treatment. 
Most clinics use X-ray therapy, but teleradium is equally suitable iff adequate quantities 
of radium and the necessary apparatus arc forthcoming. 

Pre-operative radiation. — When the exact site, its extent and depth from the surface 
of tlie tumour-bearing kidney are known, suitable portals arc selected; their position 
and number depending upon the size of the patient as well as the size of the tumour. 
The tumour rate aimed at is ISO to 250 r per day in adults and about half that dose 
in children. Most cases are treated at 200 to 250 kV., the physical data varying slightly 
in different centres, the principle, however, is the same — fractional treatment protracted 
over an average period of four weeks. The total skin dose per field should not exceed 
3,000 r. The optimum time for operation is three to four weeks after irradiation. Delay 
either in die pre-operative stage or in the surgery following radiation robs the patient 
of any benefit. The closest co-operation between' surgeon and radiologist is essential. 

Post-operative radiation allows a greater latitude as regards time and intensity 
factors; the principles, however, remain the same. In no instance is such post-operative 
treatment a prophylactic measure, thus, irradiation of the chest with the object of 
preventing the development of metastasis is not advocated. Post-operative treatment is 
a local treatment to the perirenal area and to the regional lymphatic fields on the 
assumption that active malignant celjs arc present. _ r h 

In cases of epithelial tumours of renal pelvis, local application of radiurn at the 
time of operation is a suitable form of irradiation. Radium foci of 2 to 5 mg., adequatm 
screened and suitably spaced in a rubber container, arc placed along the course ot the 
ureter, near the renal pedicle and along the main vascular bundles; the tubes arc 
anchored in position bv five catgut stitches; the end of the rubber tubes arc brought 
out of the wound and' serve as drains. The dose aimed at is high— 5.000 r in' the 
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immediate vicinity of the applicators; this can be achieved in six to seven days, without 
any risks of necrosis of neighbouring structures. 

The treatment of metastasis amounts in practice to X-ray therapy of pulmona^ and 
skeletal lesions. The former have proved resistant and the results are very disappointing. 
The latter, however, like most osteolytic lesions, give encouraging results with nearly 
always relief of pain — it is essentially a palliative treatihent but the degree of palliation 
depends upon so many factors that even encouraging local response does not often 
prolong life or alter the course of the disease. To sum up — the usefulness of radiation 
in treatment of renal neoplasms is limited; it is not possible 'at present to claim more 
than temporary regression of the tumour with pre-operative treatment and of palliation 
in cases of recurrence. The value of post-operative treatment cannot as yet be assessed. 

Tumours of the Blabder 

Carcinoma of the bladder is a transitional-cell carcinoma. Its three clinical varieties — 
papillary, ulcerative and nodular — are of similar histological type. The radiosensitivity 
of these growths is low; by that is meant that a considerable tissue dose is needed to 
produce regression of the lesion. Of the main forms of radiation therapy, radium or 
X-rays, radium is to date undoubtedly the more efficacious. X-rays as the sole method df 
treatment has, in my experience, failed to produce regression; a study of the literature 
supports this view. The main reason, I believe, is the difficulty to deliver to the 
tumour in the' bladder a dose of X-radiation adequate to control the growth although 
htemorrhage may be arrested or controlled. This fact is recognized, and attempts have 
been made to raise the daily dose to 300 r or more, to use as many as six ports of 
entry, to push the treatment to the limit of skin tolerance, namely blistering. But these 
gallant attempts have not resulted in any great improvement, at least with the use of 
200-250 k'V. There are', however, indications that with higher voltage — 600 to 1,000 kV. — 
-and with improvements of both apparatus and technique the position may change. The 
low voltage, near distance methods such as 90 kV. Chapul tube or similar apparatus 
has attracted a good deal of attention. There are inherent draw’backs to this method 
in the cas'e of bladder growths. Briefly these can b.e summarized as follows : limitations 
due to the physical factors of this type of irradiation, chiefly the rapid fall of intensity; 
this would preclude success on any except the most superficial types of growths (generally 
adequately dealt with by other methods); limitations inherent to method, namely that the 
treatment must be given in one session. It is possible to deliver in one treatment of 
thirty minutes a dose of 3,000 r at the ratenf 100 r per minute — ^but I have yet to be con- 
vinced that any form of visceral cancer can be “cured” in half an hour by any machine in 
existence to-day. The bladder can, of course, be marsupialized or left widely open 
and the treatment repeated — doses as high Jis 25,000 r are mentioned in American 
publications — to this there are grave surgical drawbacks. In my opinion this method 
is attractive by its superficial brilliancy, but has little future as regards bladder growths. 

With radium the problem of ade'quate do.sage can be solved by the use of interstitial 
radiation. In selecting the method of treatment the important questions are: what 
type of lesion is suitable for radium therapy? AMiat is the technique of choice? Wfltat 
is the optimum total dose and dosage rate? The t\-pe suitable for radium therapy is a 
lesion of moderate size, located to the base or lower part of the bladder, of the infiltrat- 
ing or ulcerative type. Small growths on the roof or sides, accessible growths of moderate 
extent can be dealt with by partial cystectomy; extensive lesions where complete regres- 
sion by radiation cannot be confidently anticipated should be considered for total 
cystectomy if the patient is fit and willing to undergo this ordeal. The papillary 
growths, if obviously malignant and still operable, are dealt with by a combination of 
diathermy and radium. If these criteria are applied about one-third of all cases of 
carcinoma of the bladder are found to be suitable for radium. 

As regards technique, the endoscopic method, that is, the introduction of radon 
seeds through a cystoscope, has naturally attracted the attention of urologists. It is 
popular in some American clinics; it is. suitable in early cases of localized growth in 
the absence of infection. Only a very few cases fulfil these desiderata. 

The advantages of the endoscopic methods are outweighed by the following disadvan- 
tages: (I) The wall thickness of the seed is limited bv the bore of the instrument, 
this means that the screenage is limited to 0-3 mm. of platinum; serere reactions follow 
and risk of infection is increased. (2) The distribution of small radium foci in regular 
geometrical patterns is difficult, with the result that except in very small lesions, 
some areas are over-irradiated, whilst others receive a sublethal dose. (3) The falling 
intensity of radon mitigates against the delivery of the necessary' total dose without 
considerable risk of necrosis. 

The technique of choice is accurate needling under direct vision through a wide 
suprapubic cystotomy. Suitable retractors, adequate exposure, good illumination pro- 
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vide the necessary access to the growth. A choice of needles of various lengths, but 
of similar linear intensity must be available; screcnage should be preferably O-o mm. of 
platinum. The actual distribution of the needles depends upon the anatomical con- 
figuration of the lesion; most growths can he adequately treated by a single plane 
implant; patterns prcviou.sly prepared 'for different lesions are used. The total dose 
aimed at is high, namely 7,000 r to 8,000 r. It can be achieved without inflicting burns 
if the dosage rate is about 35 to 45 r per hour; with such low intensities the total time 
of irradiation is about nine day.s. Tlic amount of radium required is small anti vanes 
according to the volume of tissue to be treated and its surface extent. The ncccllcs 
must be placed accurately in position and steps taken to ensure that they stay in 
position. An area of at least 1 "5 cm. of apparently normal bladder should be irradiated 
beyond the- periphery of the ]csion. Like all surgical procedures, the needling of. the 
bladder requires care, skill and patience; it also requires training and practice, nut 
above all it is not a treatment which can he carried 'out unless special facilities arc 
available in specially equipped institutions. The closest co-operation between urologisb 
radiotherapist and physicist is a r/ne qt/a tton. It is this absence of co-operation winch 
has given needling of the urinary bladder rather a sinister reputation associated in the 
minds of many with burns, cystitis, itrf^cncy, frequency, uncontrollable pain resulting 
in miseries compared rvitb which the natural distress of cancer ' of the bladder pales 
into insignificance. I cmpba.size dtis point, as it is essential not to gloss over the diflicul- 
ties or die dangers of the method. Results, how'ever, have justified this, treatment and 
apparently total regressions up to a period of ten years have been achieved. The treat- 
ment of cancer of the bladder by r.idium is as much a surgical procedure as diathermy 
or excision — it should enlarge and not diminish the urologist’s field of usefulness. 

Finally attention is drawn to the fundamental differences, in the application of 
radiation to tumours of the kidney and those of the bladder. The former is, in most 
eases a medical procedure, the latter always requires surgery. The development of these 
methods and future progress depend upon a clearer conception of what each of the 
various methods can achieve and on a broader outlook on the" part of both urologist 
and radiotherapist. 

Mr. F. G. Stebbing: Radiotherapy in carcinonin of kidney and bladder . — Neither 
surgeons nor radiotherapists have any reason to be satisfied with the results of treatment 
of carcinoma of the bladder and kidney. Table I shows the total mortality, as recorded 
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on death certificates in 1942 and 1943. . I h.we put .under it the' number of deaths 
from benign. tumours of the bladder, because I do not think there is good clinical reason 
for distinguishing bettveen them. As regards carcinoma of the bladder in 1943 new 
growths of the bladder accounted for 1,907 out of the 74,000 odd cancer deaths in 
Great. Britain, but if we add the benign tumours wc get 2,084, i.e. 2-8%. 

Ewing quotes various authors who place the proportion as under 1%. , 

The disease is more than twice as common in men than in women; the simple 
tumour being four times as common. 

Carcinoma of the kidney accounted for 757. deaths in 1943, nearly equally divided 
between men and w’omen. 

Where carcinoma occurs in an accessible situation, and can be' diagnosed early, 
prompt and radical treatment can effect a very high percentage of recovery as judged 
by five or more years after treatment, and there can be little doubt that many of those 
deaths shown in the table could have been avoided if prompt investigation of symptoms 
had been followed by equally prompt and efficient radical treatment. 

The figures of my own clinic at Lambeth Hospital illirstrate this w'cll (Tabic II). Of 
102 patients only 12 sun-ived three years and only 6 for five years. The reason for this 
high mortality was that the, great majority of the patients only came to me when 
di^ase was so far advanced that palliative treatment alone could be undertaken to 
relieve their symptoms while they were dying. There are certain things .about them 
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\ TABLE II.— CARCIKOMA OF BLADDER. ' 

Total number ^ . 

of cases treated • Alive at the end of 

. 1931-39 1 JT. 2 ITS. 3 JTS. 4 yrs. h yrs. 6 yrs. 7 yrs. 8 jts. 9 JTS. 10 yrs. 

102 , 32 15 12 -8 6 4 3 2 2 1 

I ■ {Torah only given.) 

to which I would call attention. (1) The great majority of them had had some form of 
surgical treatment before admission, and' in only too many the interval between the 
first symptom and any attempt' at serious treatment was months or even years. 
(2) A large number of them were treated in , the first place as though they were 
simple papillomata, and tlie tumours treated by suprapubic or per urethram fulguration 
or diathermy. (3) There was gross infection of the bladder in all but a ver)' small 
number. (4) Death was due in most of the cases to pyelonephritis, sapramiia 
with terminal septicxmia, or to haemorrhage. (5) At post-mortem examination metas- 
tases were uncommon; local extension outside the bladder was often seen, but only 
occasionally .were metastases in the liver, lungs or other organs found. 

I have been unable to find any records of the mortality in other ■ clinics on the 
basis' of all cases seen; they deal with cases treated only. Gunsett (1931) records 10 
five-year survivals of 25 cases. Buschke and Cantril ll942) record S survivals out 
of 52, and PatterSon (1941), in his Skinner Lecture, recorded 10 out of 60. It is 
important to notice that Patterson divided his cases into early and late carcinoma, 
and reported 58% recoveries in the early group against 7%' in the late. 

If we are to get the cases early I think the attempt to distinguish between simple 
and malignant tumours should he given up. Ewing (1940) after reviewing the literature 
says that it is impossible to tell which papillomata may become malignant and which 
will remain simple, and quotes Alharran as saying that he found 68 malignant cases 
to 13 benign. I would suggest, therefore, that all cases of hrematuria or vesical irritation 
should be promptly investigated, and, whenever a neoplasm is found, radical treatment, 
on the assumption that the tumour is malignant, should be undertaken at once. 

Patterson gave good reasons for saying that radiation is the method of choice for 
• early carcinoma of the bladder, and I agree with him. If radiotlierapy is well planned, 
and efficiently carried out before there is gross infection of the bladder or extravesical 
extension, a ver)' high percentage of recoveries can be obtained. Patterson described 
three methods of radiotherapy: radium or radon implantation through a suprapubic 
wound. X-ray therapy with low voltage X-rays at a short focal distance through a supra- 
pubic wound, and high voltage deep X-ray therapy. I have no experience of the 
first two of these methods, and I agree with Patterson that radon seed inplantation 
through the cystoscope should never be attempted, as the efficiency of radiation so 
obtained is of a very low order. 

All my cases have been treated by high voltage X-ray therapy, and I do not find 
it difficidt to build up a high dose in. suitable cases by using a 6 by 8 cm. or 8 by 10 cm. 
beam through six fields. Two anterior, three posterior, and one perineal fields are used. For 
all but the perineal field the patient is treated with the pelvis raised and the head 
down, as in the Trendelenburg position; in the perineal field the patient sits on a 
stool through which the applicator is raised into contact with the perineum. The 
bladder must always be emptied impiediately before each treatment, and a dose of 
5,000 r must be delivered to the whole of the bladder in less than four weeks. The 
difficulties that arise during the treatment are: (1) Infection of the bladder when 
present must be controlled, as it aggravates the reaction that will be produced. (2) 
Anaimia which may have been produced by haemorrhage from the growth must be 
treated, because the growth of anxmic patients is more radioresistant than those of 
patients with full haemoglobin. (3) Skin reactions which may be severe enough to 
cause some discomfort, but should not be severe enough to be serious. (4) Vesical 
and rectal reactions which may be severe enough to cause discomfort. (5) Geographical 
miss, i.e. not keeping the whole tumour in the beam during the whole of each treat- 
ment. This is particularly likely to occur with old or unco-operative patients, or if the 
output of the apparatus is low and treatment unduly prolonged. 

Under such treatment large growths, whether benign or malignant, will get much 
smaller, and often entirely disappear. The bladder should always be inspected at 
intervals after completion of treatment; Gunsett recommends that any residual growth 
should be treated by diathermy per urelhram, but in my experience this is seldom 
necessary. 

Vffien patients are admitted with advanced tumours with gross infection and in 
poor condition, it is usually impossible to give a radical treatment by radiotherapy, but 
merely relief of symptoms by a dose of 2,500 r or 3,000 r in less' than three weeks. 
.This will generally cause the tumour to shrink, lessen the frequency of micturition 
‘ and vesical tenesmus, and make the patient more comfortable for a time. The terminal 
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condition df a patient dying with carcinoma of the bladder with or without a suprapubic 
fistula is pitiable, and I think it is justifiable when it is recognized that a patient’s 
carcinoma cannot he radically treated to transplant both ureters into the rectum. Radical 
radiotherapy can sometimes he carried out then in cases in whom it -cannot be done 
without transplantation, and the patient will be much more comfortable even if die 
growth is only temporarily arrested. 

Table III shows my experience with. carcinoma of die kidney. The majority of these 


V Total number 
of cases treated 

1931-39 1 yr. 2 yrs. 3 yrs. 4 yrs. 

21 7 5 4 4 
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cases -came to me after metastases had appeared elsewhere, or after surgery had been 
done without pre-operative radiotherapy. In most of them also the diagnosis had been 
made only long after the first symptom had appeared. These tumours are all 
very radiosensitive, and any given tumour mass, if treated before ■ the growth has 
broken down or before abscess formation, can be made to disappear. The first difficulty 
is that metastases in these growths occur early, and the second difficulty is being sure 
that the growth has disappeared. Kerr and Stevens (1943) report a small series of cases 
in which the results obtained by pre-operative X-ray therapy followed by nephrectomy 
were very much better than those treated by nephrectomy followed by radiotherapy, 
or those treated by radiotherapy alone. They quote Priestley as having reported 35% 
good results in patients treated by surgery only, while they report 8 living five years 
after treatment out of 10 patients. This would appear to refer only to patients treated 
and not to all patients seen. 

In neoplasm of the kidney the urological surgeon and radiotherapist should sec the 
case together as soon as the suspicion of carcinoma is entertained. The treatment of 
choice is to treat the primary tumour by high voltage X-ray therapy delivering 4,000 r 
in twenty-one days. This can easily be done through a beam 15 by 10 cm. through three 
fields, anterior, posterior and lateral. Ctirc must be taken to see that the whole or 
-the kidney is included during inspiration as well as expiration, and the field should 
include the inferior vena cava. Post-mortem examination in patients dying with these 
growths shows plugs of -neoplasm frequently projecting into the veins and often into 
the vena cava itself, and it is very important that these should be adequately dealt 
with before surgery. Ten to twelve weeks after the completion of the radiotherapy, a 
nephrectomy should be performed whether any tumour can be felt or not, and care 
should be taken to ligature the renal vein close to the vena cava, and remove the 
greater part of the ureter. The operation is not made any more difficult by the 
pre-operative irradiation. It is sometimes said that irradiated cases bleed 
are more difficult owing to adhesions than those that have not been so treated. rJciti 
of these things is true. There is generally less bleeding and there is no increase i 
adhesions. Where adhesions are found it means that the growth had already exten e 
into the surrounding tissues, and the tumour would have been fixed before the raoio- 
therapy. ' . , 

Wilms’ tumour in infants is exceedingly radiosensitive, and will generally disappear 
with 2,500 r delivered in fourteen days, but metastases often rob us of a successful resu . 

To sum up, in carcinoma of the bladder and kidney radiotherapy has a very importan 
part to play, but the best results cannot be obtained unless the urological surgeon ana 
the radioflierapist work in close association from the very beginning of the patient s 
treatment. I would repeat that if we arc to get the best results papilloma of the bladder 
should be regarded always as possibly malignant and therefore treated as though it 
were by preliminary radiotherapy followed by diathermy per uretliraiit if that be necessaiy. 
and that carcinoma of the kidney be treated by pre-operative radiotherapy followed by 
nephrectomy. For their mutual instruction the follow-up of these patients should be 
done, wherever possible, bv both the radiotherapist and urological surgeon seeing the 
patients together at each visit. 
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DISCUSSION ON THE VETERINARY AND MEDICAL CONTROL 
OF THE MILK SUPPLY 

Mr. H. T. Matthews : Like many other things in Britain, the milk industry is evolving 
slowly £rom a state in which traditional method and science are almost inextricably 
mixed. It has been put to ver)' severe test in war' and, despite all difficulties, milk- 
producing farms are now turning out more milk than ever before and the people are 
drinking more than in peacetime. Over a ten-year period, production is up by about 
one-third and liquid consumption by two-thirds. Whether this is regarded as a triumph 
of organization or as an indication of the room for improvement which existed depends 
on one’s point of view. It seems unlikely that this major branch of the nation’s major 
industry will be allowed to slip back when peace returns, which implies the continuance 
of controls of many kinds. The medical and veterinary attitudes can be stated quite 
briefly. We shall be dissatisfied until the ordinary housewife can rely upon getting all 
the safe raw milk she needs for her household and until the farmer who really tries 
to provide her with it can be assured that his product will not be used, for the manu- 
facture of buttons. But the kind and degree of control which we exercise over milk 
supplies is very small compared with that which, to be effective, must come from within 
the industry itself. 

The idea that either or both medical and veterinary sciences can control milk supplies 
is reflected in the legislation which is framed to prevent the sale of unsound milk. The 
industry is a chain composed of three links, production, processing and distribution. 
The doctor stands at the bottle end, looking after his patient, the consumer. , The 
veterinary' surgeon is at the cow end, interested to see that healthy cows produce milk 
efficiently to provide a living for his client, the farmer. There are numerous other 
technicians, agriculturist, chemist, bacteriologist, economist, varieties of engineer and 
so on. Probably the technician who could make the biggest contribution at the present 
time is the water-engineer but it would hardly be suggested that he should be put in 
control. Because milk is a food it has been customary to regard all stages in its prepara- 
tion as falling within the medical province. This is to carry a reasonably sound principle 
to absurd lengths. It is nearly equivalent to asking the doctor to supervise the cornfield 
or the poultry farm or even the trawler. Many people will say ‘that medical control 
of milk supply has failed to prove effective but my point is that the word “control” 
is. wrongly used. Quite frankly I think that if veterinarv surgeons had been placed 
in charge at the distributing end with authority to work all the way back to the farm, 
it would have proved productive, of more all-round benefit during the last quarter of 
a century. But it would he quite illogical and I hope that it is recognized that no 
scientist, with his limited view-point, can control from without. I take the liberty of 
translating the title of our discussion into “The Impact of Veterinary and Medical 
Sciences upon the Milk Industry”. 

A review of Government policy was published as a White Paper in July 1943 and 
given parliamentary sanction in the Food and Drugs (Milk and Dairies) Act, 1944. We 
still await the Regulations to be made by the Ministers of Health and of Agriculture 
jointly under this Act, but the general shape of the new structure is clear. The Minister 
.\PRii.— C omp. Med. 1 
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condition of a patient dying tvith carcinoma of the bladder with or without a suprapubic 
fistula is pitiable, and I think it is justifiable when it is recognized that a patient’s 
carcinoma cannot be radically treated to transplant both ureters into the rectum. Radical 
radiotherapy can sometimes be carried out then in cases in whom it -cannot be done 
without transplantation, and the patient will be much more' comfortable even if the 
growth is only temporarily arrested. 

Table III shows my experience with. carcinoma of the kidney. The majority of these 


Total number 
of cases treated 
lOaj-SO 1 yr. 
21 7 


TABLE III.— NEOPLASMS OF' KIDNEY. 


' Alive at the end of 

2 yrs. 3 yrs. 4 yfs. 5 yrs. G yrs. 7 yrs. 8 yrs. 

5 4 4 4 2 2 2 

{Totals only given.) 


0 yrs. 
I 


10 yrs. 11 yrs. 12 yrs. 
1 T 1 


cases -came to me after mctastascs had appeared elsewhere, or after surgers' had been 
done without pre-operative radiotherapy. In most of them also the diagnosis had been 
made only long after the first symptom had appeared. These tumours are all 
very radiosensitive, and any given tumour mass, if treated before • the growth has 
broken down or before abscess formation, can be made to disappear. The first difficulty 
is that metastases in these growths occur early', and the second difficulty is being sure 
^at the growth has disappeared. Kerr and Stevens (1943) report a small series of cases 
in which the results obtained by pre-operative X-ray therapy followed by nephrectomy 
were very much better than those treated by nephrectomy followed by radiotherapy, 
or those treated by radiotherapy alone. They quote Priestley as having reported 35 %■ 
good results in patients treated by surgery only, while they report 8 living five years 
after treatment out of 10 patients. This would appear to refer only to patients treated 
and not to all patients seen. 

In neoplasm of the kidney the urological surgeon and radiotherapist should see the 
case together as soon as the suspicion of carcinoma is entertained. The treatment of 
choice is to treat the primary tumour by' high voltage X-ray therapy delivering 4,000 r 
in twenty-one days. This can easily be done through a beam 15 by 10 cm, through three 
fields, anterior, posterior and lateral. Care must be taken to see that the whole of 
-the kidney is included during inspiration as well as expiration, and the field shoulti 
include the inferior vena cava. Post-mortem examination in jjatients dying with these 
growths shows plugs of -neoplasm frequently projecting into the veins and often into 
the vena cava itself, and it is very' important that these should be adequately dealt 
with before surgery. Ten to twelve weeks after the completion of the radiotherapy, a 
nephrectomy should be performed w-hether any tumour can be felt or not, and cate 
should be taken to ligature the renal vein close to the vena cava, and remove uic 
greater part of the ureter. The operation is not made any more difficult by t ic 
pre-operative irradiation. It is sometimes said that irradiated cases cr' 

arc more difficult owing to adhesions than those that have not been so treated. Nei 
of these things is true. There is generally less bleeding and there is 'a 

adhesions. Where adhesions are found it means that the growth had already exten t 
into the surrounding tissues, and the tumour would have been fixed before the ra i 

tlierapy. ' u a- * 

Wilms' tumour in infants is exceedingly radiosensitive, and will generally disappe. 
with 2,500 r delivered in fourteen days, but metastases often rob us of a siicccssun icsu 
To sum up, in carcinoma of the bladder and kidney radiotherapy' has a very importaii 
part to play, but the best results cannot he obtained unless the urological surgeon an 
the radiotherapist work in close association from the very beginning of the 
treatment. 1 would repeat that if we arc to get the best results papilloma of the bladder 
should be regarded always as possibly malignant and therefore treated as though U 
were by preliminary radiotherapy followed by diathermy per urelhrani if that be nccessaiy, 
and that carcinoma of the kidney be treated by pre-operative radiotherapy followed by 
nephrectomy. For their mutual instruction the follow-up of these patients should be 
done, wherever possible, bv both the radiotherapist and urological surgeon seeing tne 
patients together at each visit. 
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make a very substantial contribution to the dairy industry and, in doing so, to public 
health. 

If the ‘White Paper policy is implemented, the veterinar)’ staff of the Ministry of 
Agriculture becomes responsible for conditions under which milk is produced. Quite 
obviously it is not intended that veterinary surgeons are to deal in person with sanitation 
and equipment, feeding, breeding, milk recording, test sampling and all the other 
details. The veterinary training fits a man very well to grasp the intimacies of these 
things though it does not equip him as an e.vpert in all. So it is .to be e.xpected that his 
function will be supervisory and administrative rather than executive, with the most 
important consideration that his actual visits to the farm must bring the whole of the 
paper work to life. In the words of the White Paper, “The basis of a sound milk policy, 
whether from the point of view of the economics of production or the qualiU’ of the 
product, is a well-bred healthy dairy herd". Without claiming any monopoly of know- 
ledge or interest, it is apparent that a very large part of this falls directly or indirectly 
within the province of veterinar)' science and I think there will prove to be no intention 
to exclude other technicians hut rather to co-ordinate into a team. 

The number and complexity of production problems are such that riiey are only 
capable of solution by teams. A lew brief, examples will illustrate. Foreign and 
Dominion agriculturists have been impressed with the great gap between the best and 
worst herds; that there are aristocrats and nondescripts with no middle class. Artificial 
insemination promises to do something to fill this gap in a comparatively short period 
of rears. J. L. Davies of the Milk Marketing Board, observing the notable increase in 
liquid milk consumption, estimates that we need to increase the dairy cow population 
in England and M'ales by more than a million. But- this is based on an average yield 
of only five hundred gallons and a milking life of three years, both amenable to "very 
substantial improvement. The range of variation in chemical quality is not less than 
from to 5% of butter fat, representing, at half a crown a gallon, a value range of 

about sixpence. If this should come to be recognized by price distinction the Channel 
Island breeds wovild increase enormously. When one considers questions of this wider 
character in addition to the infinite, detail of daily routine on a dair)’ farm it is dear 
that the producer needs a great variety of technical help and some control. Between the 
farmer and the housewife there are many chances of good milk being s'poilt and few 
of poor milk being improved. So the responsibility forecast fori veterinary surgeons 
at the source is a heavy one and not such as can be sustained by isolated effort. 
There are those who say that the key to the milk industry is transport or pasteurization 
or water supply or some ocher factor. I -think that there are so many keys tiiat no 
single science or body can handle them all. Effective control will come front within 
or not at all and the mast effective will be economic. 

The essential soundness of the new arrangement which stations veterinary science 
at one end and medical science at the other is fairly manifest. There is, however, a 
danger of undue separation of functions in practice. An intermediate link would seem 
to be provided by the National Milk Testing and Advisory Service which is now building 
up and touches ground common to us both. There are ahvays problems of the health 
of farm workers, such as the dairymaid with the sore throat and the coughing cowman. 
It is to be hoped that rigid bounds trill not be set by Statute or convention but that 
we shall meet in person as well as on paper. 

1 have consciously sacrificed some accuracy of detail and reference to many important 
aspects in attempting to reduce this very complex subject to simple terms as vieived 
from the producer’s end. One is acutely aware that the weight given to the same factor 
differs according to one’s training and outlook. But it will, I think, be agreed that the 
kind of control exercised by combined veterinary and medical sciences is vital to the 
industry, ' 


Dr. W. A. Lethem : There are some 1,500 local authorities interested in milk, but while 
an authority like the London County Council is responsible for some 30 farms many a 
rural district council is e.xpected to control 6-700 and a few over 1,000. It is not surprising 
therefore that supervision is least efficient where it is most wanted. By far die greater 
amount of disease spread by milk is derived direct from the cow, over which a sanitary 
inspector has little or no control. 

After tile last war more attention was given to the production of clean milk, on the 
mistaken assumption, at least in the lay mind, that cleanliness meant safety. Phvsica! 
dirt in milk is restbetically objectionable but it has comparativelv little .cSect on its 
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of Agriculture becomes responsible for registration of farms and persons engaged in 
producing milk and for suijcrvision of j)roduction. The White Paper states explicitly 
that the Ministry’s veterinary staff will have responsibility for the conditions under which 
milk is produced. Regular visits by veterinary surgeons to all dairy farms arc already 
instituted, spaced according to many factors. It is certain diat the new responsibility 
will have a more personal touch than Medical Officers of local authorities have been in a 
position to apply. What can veterinary science contribute at the production end and how 
will die contribution serve medical interests? •. 


The health aspect stated in terms of human risk reduces down in practice to only 
two diseases of cattle, tuberculosis and brucellosis and to the occasional epidemics which 
arise from human agency, not from the cow. Both of. the cattle diseases are of such 
economic importance to agriculture that their control or elimination is called for quite 
apart from their relationship to human health. Estimates of loss to agriculture are 
not very reliable but there is no doubt that it is considerable. 


Of the measures now in operation against bovine tuberculosis, routine herd examina- 
tions, while they do remove large numbers of infective cattle, cannot have a substantial 
effect upon total incidence until they arc conducted with greater regularity and frequency 
than present circumstances permit. German c.xpcricncc has shown fairly conchisivcly 
that the highly organized application of clinical methods more elaborate than we can 
contemplate in this country fails to clear infection out of a herd. This is not to decry 
routine clinical work but to recognize its limitations in relation to tuberculosis. The 
more radical method, utilizing tuberculin, is well established and making' progress. The 
atteked and tuberculin-tested herds account for approximately 8% of milk sold through 
the Milk Marketing Board in England and Wales, probably more in Scotland. The 
number of cattle in 'these herds is something ovqr 700,000 and is rising. Vaccination of 
young stock with-B.C.G. is being tried oh a large scale. We must admit that we cannot 
count on any great reduction in bovine tuberculosis for a number of years. 


As to brucellosis, the recently introduced system of* vaccination witli an American 
strain of the organism is proving so popular drat it should not be very long before wo 
have a heavily vaccinated cow population. It is of course too early to itredict the 
eventual effect upon the disease in cattle or on the volume of infected milk although 
the indications arc favourable. An all-out attack upon these two diseases will not be 
practicable until the veterinary profc.ssion is recruited to .greater strength. 
meantime medical officers will, no doubt, continue to advocate heat treatment of bulked 
milk as a safety device, unless it is supplanted by some other method of processing. 

It happens that the demands of public health and of agriculture coincide in relation 
to these diseases. If the primary motive of veterinary science is to make a contribution 
to agriculture, the human aspect is not ignored. Mastitis is, however, in quite a diirercn 
category. There seems to be no good evidence drat mastitis of the cow constitutes a 
menace to human health. It is a problem for. the farmer and, in some degree, for t e 
distributive branch of the milk industry. The legislation wliich forbids the sale o 
milk' from cases of mastitis is perhaps based on the supposition that such sale is 
“prejudicial to the purchaser” or drat the milk is “unsound”, but not upon any demon- 
strable transmission of infection from cow to human being. The law is not well 
observed in this respect and seems to me to be defective on two scores— drat it is 
obscure and that it is not capable of enforcement. To the farmer mastitis presents 
the most difficult problems and veterinary science cannot yet offer any clear-cut solution 
which promises to reduce this ubiquitous group of diseases to the level of a minor 
and occasional malady. 


Of the remaining dtems in the list of pathological conditions which arc now scheduled 
it is at least doubtful whether their retention in legislation framed to protect human 
health is warranted by experience. Anthrax and foot-and-mouth disease do not seem 
to constitute a hazard to human health' through milk in this country and they arc 
separately dealt with in Orders under the Diseases of Animals Acts. Actinomycosis of 
the udder is a pathological curiosity if it occurs at all. The morbid conditions of the 
cow’s genital tract and those attended by coma are farm problems, not those of public 
healdi. .Difficulties of exact definition suggest that if it is desired to retain prohibiting 
powers under food and drugs legislation it might be wiser to use an .all-embracing term 
such as “unsound” or “unwholesome”, le.iving it to case law to test its meaning, than 
to continue with such a vulner.ahle list. I think that diseases of dairy cattle could be 
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Mr. Clyde Higgs (Dairy Farmer) said that the average farmer looked \vitli grave 
suspicion on the present-day interest displayed hoth by the medical and veterinary 
profession in milk production, and thought that the activities of doctors and vets, would 
be better restricted to attendance at his bedside or to looking tenderly at his favourite 
coiv. He himself had some sympathy with this view, for he realized the discomfort with 
which the farmer travelled the straight and narrow path of good milk production. He 
said good milk production, not clean, for dcanlindss was not the summit of perfection. 
Inspectors of varying ' creeds and standards popped their heads over the hedges and 
directed and misdirected him at every cross road. The many interests in the dairy 
fanners’ efforts confused bim~how coaid be understand, for instance, why an attested 
herd should produce milk of no particular standard of cleanliness or why milk from the 
same cow, according to its travels, could reach the consumer under ten different 
designations? 


Mr. Clyde Higgs then gave an account of his own experience of dairy farming, extend- 
ing over more than twenty years. After a few years' unfortunate experience with 
nondescript Shorthorns, he started to build up a pedigree herd of Ayrshires, with the 
intention of eventually becoming self-supporting. He had now achieved this aim but 
the herd was still by no means 100% efficient. He considered that the first step in 
efficient control of the milk supply was die improvement of the country's livestock. The 
fantastic prices paid for some aniniais were quite beyond the reach of the ordinary' farmer 
and did little good because such animals were avaUable to only a very small percentage 
of farmers. It was. in his opinion, a mistake to match one breed against another 
instead of deciding on the best breed for British conditions, making it a national one, 
and doing ouf best to improve it in every way-. 

^^o®d test for contagious abortion was in his experience .very efficient but the 
dfficulty lay in ’ preventing reinfection of clean herds from cattle on adjacent farms, 
hen infection occurred in a herd previously free it spread with incredible rapidity. He 
nattpow decided to adopt vaccination in his own herd, using the Ministry of Agriculture's 
vaccine, and vaccinating only those animals which passed the blood test. 

herd had been attested since 1?37 but the interpretation of tuberculin tests 
present time was unsatisfactorv and he knew of animals which were classed as 
reactors at one time and non-teactors later on. 


i-ihn,.,- increasing. Hand milking, even if not done bv first-class 

*ban the best milking machines indifferentlv handled. The 
^ctenological testing for mastitis were often confusing, animals with obvious 
sometimes being reported by the laboratory’ as free from the disease. 

could not be converted into up-to-date cowsheds. It was better to 
pr even not to have a shed at all. Labour was one of the most vital 
wnrl- 3 good milk supply. Hired, labour could not .be expected to 

fnr nays a week and this meant having extra staff. Whilst this was possible 

impossible for the small man, and 90°o of Britain’s dairy- 
but , carms. Co-operation between a group of farms might solve the problem 

but the British farmer did not readily take to ?o-operation. 

wWUf e.xpetiences with the milking bail system and suggested that 

If nhen the land ivas suitable and at least 50 cows were being milked 

Covered ^^'-nn'mended for all farms. The best alternative was to have a large 

as j'V™ ^ small, easily cleaned milking shed, cows which had been dehorned 

, ana less worrying about accurate rationing of the coivs, 

Ti!Se'wa^''^l'^^' opposed pasteurization, but he had now changed his opinion, 

result in matter how healthy the cow, the human element might 

rilan, r.. , which was a danger to the consumer and so he was obtaining a pasteurizing 

plant to make his good milk Better still, 

^ ibis country lay in mixed faruiing and the greater part of 

turnnvpr ''^®bould be milk. At present milk represented about one-fifth of the total 
anrf vT probably- foolish to allow so nianv Ministries, Departments 

of rhp Vov control ibe milk stfpply-. It should surely be the pride and privilege 

nrimprib- Co produce a first-class article. The Milk lilarketing Board should aim 
contTnll^'a ond quantity would follow. He would like to see milk evervwherc 

now existed ' Tt P^'(^cicers and so dispose of the multiplicity of controls ’ ivhich 
un to »[,» t.’- il* the farmer's business to produce milk and to ensure that it was 
P igh standard necessary for the nation after the war. 



256 


16 


Proceedings of the Boyal Society of Medicine 


safety and not very much on its freshness or keeping quality. The term clean , is 
misleading and is often used in place of fresh, as souring is caused less by physical 
dirt than by lactic acid-producing organisms. " 

The introduction of T.T. arid pasteurized milk was a step in the right direction. 
Curiously enough accredited milk is found to show even a higher perccntiige of diseased 
samples than ordinary milk, though this may be due to accredited farmers having on 
the whole larger herds and hence to a larger quantity of bulked milk bbing infected 
from a single diseased cow. 

Although occasional lapses are found T.T. milk is on the whole free from tuberclb, 
but is not necessarily free from undulant fever or the organisms of mastitis. Most people 
hold that all milk ought to be safe, and have a mistaken belief that the occasional 
prosecution for watering of which they read in the papers indicates that their interests 
are being properly protected. 

All designated milks, T.T., accredited and pasteurized, have to satisfy various keeping- 
quality tests. None of them is really satisfactory for the purpose. It was at one time 
thought that coliforni organisms indicated contamination with manure, but it is now 
known that this is not so and that they usually indicate faulty sterilization of the 
churns or vessels. The count test is very misleading. Milk which has been correctly 
pasteurized may well show high counts from heat-resisting .organisms, which are not 
only non-pathogcnic but also have little effect orj keeping quality. The pho.sphatase test 
is the only really efficient test of pasteurization. Unfortunately there is no rapid test 
for pathogenic organisms — for tubercle in particular the inoculation of a guinea-pig 
and a wait of four or six weeks is usually necessary, though the organisrn can sometimes 
be discovered by direct staining of the centrifuged deposit of a very heavily infected milk. 

Attention is of course given by local authorities to retail shops. I well remem'ber 
inspecting dairies in Cornwall some ten years ago to find that the' prevailing custom 
at that time was to sell milk in butcher’s shops, in open pans, plentifully besprinkled with 
flies. The law also requires milk in transit to be protected from unnecessary exposure 
to heat, though to this day the use of refrigerated vans either on tlie rail or the road 
is rare. In the U.S.A. milk has to be kept at under 50° F. until delivered to the con- 
sumer and this has led^ to the use of ice or some form of refrigeration on road vehicles 
and hand barrows,, as" is customary here only for ice-cream. 

There is of course always the risk of human infection, and although routine measures 
of hygiene are some safeguard, experience shows that they alone are not enough to 
prevent occasional outbreaks. The Bournemouth outbreak of typhoid with 51 deadis 
and 518 cases (among residents alone) in Bournemouth, Poole and Christchurch, and 
an unknown number outside, was traced to a- small farm of six cows in Dorset and 
although the regulations had not been strictly complied with, it is doubtful if any 
amount of rural inspection would have prevented the milk being infected. Pasteurization, 
however, checked the outbreak long before the cause of the trouble was discovered, 
as it does with all milk-borne outbreaks. The medical examination and certification 
of milk handlers is impracticable, though a -Medical Officer of Plealth can prohibit the 
handling of milk by any person whom he suspects to be suffering from a notifiable infec- 
tious disease, and milk handlers who have been exposed to such a risk must be notified 
to him. 


Medical Officers of Health are seriously hampered by lack of adequate legal ]iowers. 
They can stop the sale of milk believed to be infected with any of the human notifiable 
infectious diseases but not with tubercle, undulant fever or mastitis, except to a school 
under their own control. And curiously enough it is not an offence to sell such milk 
even knowing it to be infected. The Tuberculosis Order has done little to protect the 
consuming public. It takes at least a month to test a sample — and several l^ological 
tests are often necessary, so it often takes several months before the cow is diiJovcred, 
during which time the milk continues to be sold. When the sample is from a bulked 
supply drawn perhaps from several counties and dozens of farms the search becomes 
almost impossible. I have received many tragic letters from heart-broken parents pointing 
out that the milk believed to have infected their children was still being sold and was 
still known to be infected. I can quote a case where three human cases of imdiilant 
fever were traced at intervals of many months to the same T.T. producer-retailer, who 
refused to hilvc his milk even temporarily pasteurized, and on whose farm, m spite of 
everv' effort made bv the Ministry of Agriculture, contagious abortion was rife, anti lor 
0 1 ? know mav still be. Actions for civil damages by the unfortunate sufferers arc 
possible, but they are hard to prove to the satisfaction of a court and may be expensne. 
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supplies. The Ministry of Agriculture should use all means in its power to improve 
the safety of the milk supply — ^by encouraging keener inspection of herds, by con- 
trolling inspections by biological testing of post-clinical herd samples, by encouraging 
the keeping of younger herds, and by providing free initial tuberculin testing. Medical 
Officers of Health could play a part” by frequently' sampling for biological testing (for 
tuberculosis) all grades of milk, including pasteurized. 


Mr. J. L. Davies : This is about the first time that I have seen prominent representatives 
of the veterinary and medical professions meeting on the .same platform with well- 
known representatives of dairy farmers. Apart from the consumer these are the 
three professions primarily interested in the' quality of milk. 

Even at this meeting some speakers have raised old points of controversy and have 
tended to frighten us with their desire for still more elaborate control of the operations 
of the farmer. Such suggestions arc easy to make and tliey have been popular in 
certain quarters in the past, but I must ask you to bear in mind that dairy farming 
is an arduous task and our difficulty in the future is likely to be in getting farmers and 
farm workers to consent to work seven days a week and to produce for us this most 
valuable product in sufficient quantity to meet our nutritional requirements. Rather 
than criticize the farmers’ efforts we should try to get together to see how we can develop 
and improve production of milk to give still more satisfactory service to consumers. 
, Much remains to be done before we can say' that we have here the necessary basis of an 
efficient dairy-farming industry' — we want to re-fashion and re-equip, and the farmer 
cannot do this alone. 

Let us, therefore, cease to argue about things which are now accepted as inevitable, 
such as pasteurization or heat treatment of milk when bulked and sold in large con- 
suming areas. Have we not arrived at a point where we are mostly agreed on the main 
aims of milk policy? The great task which remains for us is devising the means. Here 
we have a gigantic task, in which we, as farmers, can be greatly helped by the medical 
and the veterinary profusions. It is a creative task of big dimensions, a field big 
enough for all our energies, and I am sure that we can make progress if we unite forces 
for this work. 


Sransby ;. Safe milk could be provided in two ways, either from healthy 
cows or by pasteurization with the necessary precautions against subsequent contamina- 
tion. Cattle diseases cause great loss to farmers and consequently both farmers and 
doctors would no doubt be agreed about the former of these methods. But the eradica- 
u diseases in cattle which cause milk-borne diseases in humans is a problem 

which, even with vigorous action, is not likely to be overcome for many years. On the 
other hand, there is no physical reason why' all milk could not be pasteurized within 
a short time. I would be glad to know from Mr, Davies, in view of his statement that 
t ere IS no longer any difference of opinion between farmers and doctors about the 
provision of safe milk, if farmers would be in favour of compulsory' pasteurization. 


•|i. ■ ■ Steele-Bodger : Any measure designed to improve the control of the public 

e^pable of practical application. One could legislate against the 
”’*'k, but one could not ensure the production of clean milk by 
omninn Ao”'* effected by education and the payment of a reward. In mv 

farmincr ^ould be solved if representatives of the medical, veterinary and 

nrofess^if t, *°8®*her and discussed the matter nationally. The medical 

bur tbic P^st^nrization is necessary' in the interests of public health 

mpTsnr/>c ° considered as an alternative to, or a substitute for, animal health 

Countv “"’Pigmentary' to them.' The late Dr. J. Menton, the Staffordshire 

that rViB f ®^t)wn by regular biological examinations of milk samples 

of vnlup- clinical examinations of cows’ udders by veterinary practitioners was 

pared with 6^' showing tubercle infection was 0-6% in designated herds corn- 


mill- ■ ^“"^hing has been more unfortunate for the progress of safe 

zatinif T 1 eoniroversy during the last twenty years or more over pasteuri- 

acceru "®''e heard this afternoon from Mr. Davies that milk producers 

I p ri ation as a procedure complementary to the production of' good, safe 



258 


IS 


Proceedings of the Royal Society of Medicine 

Dr. T. Richards : In order that tlic plans for the veterinary and medical control of 
nnlk shall operate successfully, a few key factors must not be overlooked. The first 
difficulty is the unenlightened state of so many cowmen and milkers. There is little 
doubt that veterinary science is already far enough advanced to reduce the incidence of 
mastitis, contagious abortion and even tuberculosis to almost negligible limits, by segrc; 
gation, disposal for slaughter, liberal use of hypoclildritcs in the byre, intelligetit use and 
sterilization of milking machines and other equipment and, above all, good animal 
hygiene and husbandry. That these diseases still persist, must be due very largely to tlic 
fact that in the absence of the veterinarian, his advice and instructions are not carried 
out and that those who handle milk arc so often completely lacking in any sense of 
hygiene. This state of affairs is not to be wondered at eonsidering the lack of .facilities 
at present available for spreading a knowledge, of hygiene among them. In the second 
place, there is the unsuitability of so manj' farms for milk production, with their 
squalid, dilapidated, buildings and lack of adequate water and power supplies. The best 
scientific methods would fail under such conditions. The cost of bringing such premises 
up to standard, coupled with the already high cost of milk production, presents an 
alarming picture. 

% 

But even on the distribution side of the industry there is a similar lack of hygienic • 
sense and much more' energy must be devoted to educational schemes for dairy opera- 
tives. Veterinary and medical control of milk will only become really clTcctivc when 
workers are imbued with a sense of hygiene and arc interested in jiroducing a hygienic 
product, and when there is an improvement in creamery conditions, both as regards 
buildings and overcrowding. 


Dr. C. Fraser Brockington : The control of milk from a medical point .of view demands 
tite practical application of the principles of epidemiology covering the whole field of 
milk production up to and including bottling. The time is now ripe to take three 
further steps in the .application of these principles. First, the educ.ation of the farm 
worker in hygicrie. The pathogenic organisms which gain access to milk from ouulde 
do so largely because of a lack of the most elementary appreciation of hygiene principles • 
among farm workers. The organisms come for the most part from the nose and throat 
or the bowel, and it should be possible to train a farm worker to appreciate this fact 
just as effectively as such training' can be given to a nursery nurse. I should like to 
sec mudi more active stejts taken in this direction and I bclici'c that the use of films 
in country districts would constitute a valuable form of training. Secondly, all persons 
engaged in milk production should be registered if the milk is to be sold raw. Regis- 
tration should provide for a medical examination which could eliminate dangerous 
carriers. That many of the outbreaks of typhoid fever are due to chronic carriers can 
be determined by examination of the stools. Registration should also include a certi- 
ficate of instruction in hygiene mentioned above. Thirdly, the powers of hicdical Officers 
of Health to stop milk supplies or to order heat treatment when of opinion that they 
are of danger to health should be strengthened. At the present time _ the law docs 
not permit this except in circumstances that make it of very little jtractical value. If 
these three steps were taken I believe that a great advance would take place in the 
standards of milk production. 


Mr. J, S. Steward said that the limitations and the great potentialities of veterinary 
inspection of dairy stock were scarcely appreciated. The microscopic examination of 
milk samples for evidence of udder tuberculosis was remarkably reliable in careful h.anas 
— up to 94% were detected microscopically, as checked by biological testing. Clinical 
examinations would miss up to 50% of cows giving tuberculous milk (i.e. with or 
palpable lesions) when checked -by biological testing, but when post-clinical bulk mu 
sampling for biological testin.g was adopted excellent results were obtained. 

Public health obligations tverc not fully served by animal health projects and 
of the conditions scheduled under the Milk and Dairies enactments should 
Thus, although uterine or glandular discharge might contain large numbers of ” ’ 
bacilli, yet in the absence of cough or emaciation such cows could not be co 
under the Tuberculosis Order, 1938. It was time that tins Order was amei 


include all “open” cases of the disease. 

The Ministrv of Health .should create a further designation for milk 
free herds and' should educate the public in the meaning of the vanous gr.auc- 
The Milk Marketing Board should .allow higher premiums for T.T. and Sch 
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supplies. The Ministry of Agriculture should use all means in its power to improve 
the safety of the milk supply — ^Iry encouraging keener inspection of herds, by con- 
trolling inspections . by biological testing of post-clinical herd samples, by encoura^ng 
the keeping of younger herds, and by providing free initial tuberculin testing. Medical 
Officers of Health could play a part by frequently' sampling for biological testing (for 
tuberculosis) all grades of milk, including pasteurized. 


Mr. J. L. Davies : This is about tire first time that I have seen prominent representatives 
of the veterinary and medical professions meeting on the .same platform with well- 
known representatives of dairy farmers. Apart from the consumer these are the 
three professions primarily interested in the- quality of milk. 

Even at this meeting some speakers have raised old points of controversy and have 
tended to frighten us with their desire for still more elaborate control of the operations 
of the farmer. Such suggestions are easy to make and they have been popular in 
certain quarters in the past, but I must ask you to hear in mind that dairy farming 
is an arduous task and our difficulty in the future is likely to be in getting farmers and 
farm workers to consent to work seven days a week and to produce for us this most 
valuable product in sufficient quantity to meet our nutritional requirements. Rather 
than criticize the farmers’ efforts we should try to get together to see how we can develop 
and improve production of milk to give still more satisfactory service to consumers. 
Much remains to be done before we can say that we have here the necessary basis of an 
efficient dairy-farming industry — we want to re-fashion and re-equip, and tire farmer 
cannot do this alone. 

Let us, therefore, cease to argue about things which are now accepted as inevitable, 
such as pasteurization or heat treatment of milk when hulked and sold in large con- 
suming areas. Have we not arrived at a point where we are mostly agreed on the main 
aims of milk policy? The great task which remains for us is devising the means. Here 
we have a gigantic task, in which we, as farmers, can be greatly helped by the medical 
and the vetcrinaty’ professions. It is a creative task of big dimensions, a field big 
enough for all our energies, and I am sure that we can make progress if we unite forces 
for this work. 


Btansby : Safe milk could be provided in two ways, either from healthy 
cows or hy_ pasteurization with the necessary precautions against subsequent contamina- 
tion. Cattle diseases cause great loss to farmers and consequently both farmers and 
doctors would no doubt be agreed about the former of these methods. But the eradica- 
those diseases in cattle which cause milk-borne diseases in humans is a problem 
which, even with vigorous action, is not likely to be overcome for many years. On the 
other hand, there is no physical reason why all milk could not be pasteurized within 
a short time. I would be glad to know from Mr. Davies, in view of his statement that 
mere is no longer any difference of opinion between farmers and doctors about the 
proiision of safe milk, if farmers would be in favour of compulsory pasteurization. 


milt- ^ = Any measure designed to improve the control of the public 

^ capable of practical application. One could legislate against the 

'u- milk, but one could not ensure the production of clean milk by 

oifininn tW effected by education and the payment of a reward. In my 

farming ™uld be solved if representatives of the medical, veterinary and 

nroffcsfn J* n mgether and discussed the matter nationally. The medical 

but this shoufri that pasteurization is necessary in the interests- of public health 

measiii-oc w ° Considered as an alternative to, or a substitute for, animal health 
Cniinrv trpmplemen tars' to them.' Thc-late Dr. J. Menton, the Staffordshire 

that the quarterlv^clinicsT biological examinations of milk samples 


of v-iliip- '■yrn'ml examinations of cows’ udders bv veterinary practitioners was 

nnrprl ivl.t, cw shoinng tubercle infection svas 0-6% in designated herds com- 

pared with 6% in other herds. 


milt- p ■' has been more unfortunate for the progress of safe 

z-itinif T 1 controversy during the last twenty vears or more over pasteuri- 

accent have heard this afternoon from Mr. Davies that milk producers 

P p ur za ion ns a procedure complementary to the production of' good, safe 
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milk from healthy dairy cattle. I hop6 that all parties, including the producer and the 
medical and veterinary professions, will now get together and use their combined 
influence to secure the essential conditions, such as proper water supply, adequate power 
supply, &c., for efficient milk production on the farm. These basie requirements are 
in the interests of both producer arid consumer alike. 


Dr. J. T. Edwards (Pirbright) : One of the main difficulties in eradicating tuberculosis 
from cattle in this country is the high incidence of the disease, which makes the cost 
of eradication prohibitive. When the incidence is low eradication becomes practicable, 
and this may explain to some extent the large number of accredited herds in certain 
areas of Wales. The success whicli has attended efforts in the U.S.A. ,to eradicate 
tuberculosis by State-wide tuberculin testing is rendered possible by the low natural 
incidence of the disease. Local surveys are needed in Britain to determine in which 
areas the natural incidence of tuberculosis is sufficiently' low to enable eradication to 
be carried out. A local survey made in Banffshire has shown that the incidence of 
tuberculosis in cattle which tvere housed irr modern cowsheds is somewhat higher than 
in animals kept under the squalid conditions pertaining among poorer farmers, who 
own only a few head of milking cows. It seems that housing of any kind is detrimental 
and the pioneer work of Hosier in Wiltshire has shown that it is both, practicable and 
profitable to keep milking cows under an open-air system. The experience of Mr. Clyde 
Higgs confirms this view. 

The only way to make milk "safe” is to boil it immediately before use. The loss of 
nutritional value by such treatment is insignificanq and readily supplemented from 
other items in the diet. • 


Mr. H. T. Matthews (in reply): M^e have covered 'a very wide range of ground in dis- 
cussion and inevitably dealt with some matters of detail which tend to obscure the 
major theme. So I want to restate my point that really effective control of milk supply 
must come from within the industry. Fortunately it does not seem that there is any 
great conflict between industrial , requirements .and those of public health. 

Dr. Lethem has mentioned the difficulty of co-ordinating the fifteen hundred local 
authorities interested in milk. Probably he referred to England and Wales only. I c.an 
underline his observation by citing four adjoining counties which have no less than 348 
public health officials, all authorized in some degree to deal with milk. This in addition 
to numerous other people who visit farms for official purposes. 

Pasteurization seems no longer to be a subject of controversy but I would remind 
those who advocate it as a health measure that it began and will continue as a commercial 
device. Some years ago its cost was estimated at nearly twopence a gallon which, on 
present production figures, amounts to well over ten million pounds a year; a notable 
contribution if it were costed against public health alone. 

The education of farm operatives is obviously an important factor in milk control. 
They are engaged in what is really a highly skilled craft. A few pioneer films are now 
being shown to farm audiences and received with an interest which seems to indicate 
that this medium has a future. 


Dr. W. A. Lethem, in reply to questions, said that Medical Officers of Health were 
required to certify that they believed the milk issued to schools to be safe. The Ministry o 
Food was trying to arrange for the issue to schools of pasteurized or T.T. rnilk only- 
Expectant and nursing mothers received an increased ration of whatever milk was 
available in their district, though most had been warned of the risks of raw milk. 

He- also said that when the control of farms was transferred to the Ministry of 
Agriculture, a Medical Officer of Health would still be entitled to visit a farm o 
investigate human outbreaks under the Infectious Diseases Regulations. 
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Experimental Foetal Death: The Suryiving Placenta 
By A. St. G. Huggett and J. J. Pritchard 
{From the Departments of Physiology and Anatomy, St. hlary’s Hospital Medical School) 

Fcetal death does not necessarily cause placental death. This has heen found in many 
species, including Man. In the rat, with eight young in an average litter, approximately 
12% of the foetuses die before deliverj'. The foetal remains are resorbed, but their 
placentre remain in a recognizable condition for several days. 

The placental changes following foetal death have here been investigated experi- 
mentally. Death was produced by four methods: (1) Crushing foetuses through the 
intact uterine wall at laparotomy, using toothed forceps. ■ (2) Bilateral ovariectomy. 
(3) Svibcutaneous • injection of oestrone. (4] Subcutaneous injection of gonadotropic 
hormone. 

The histology of the placenta after spontaneous foetal death was also studied. In all, 
■approximately ISO pregnant rats were employed. 

The rats operated upon or injected were at -known stages of pregnancy timed from 
the discovery of sperms in the routine vaginal smear. After varying periods the 
mothers were killed and their uteri examined, macroscopically and histologically. 

The rea'sons underlying this choice of methods for killing foetuses win be evident 
from the following short account of th^ literature. 

Fcetal destruction or removal . — Giacomini (1893) removed the foetuses in rabbits and 
found that the placenoe continued to grow. Newton (1935) crushed mouse embryos 
and observed that the placentae persisted and were delivered in an apparently healthy 
condition at full term. During the period of retention of the placentae the mice remained 
“physiologically pregnant”. With van Wagerien (1943) he demonstrated similar results 
in the monkey. 

Ovariectomy . — The ovaries are required for foetal survival througho’ut pregnancy in 
all species investigated except the Horse, Cat, Guinea-pig, Monkey and Man, where they 
can be dispensed with after formation of the placenta. 

In other species the destructive effects 'of ovariectomy can be prevented by the admin- 
istration of progesterone. In the five exceptional cases mentioned it has been suggested 
that the placenta produces the required progesterone (Selye, Collip and Thomson, 1935). 

In the rat it has long been considered that the ovaries are needed in all stages of 
pregnancy. Haterius (1936), however, found that if both ovaries and all foetuses except 
one were removed, and all the placenta: left in situ, then the remaining foetus was carried 
to term. He supposed that between them the placentm produced enough progesterone 
to supply the needs of one foetus. Later Haterius and Kempner (1939) showed that 
paraffin pellets could be substituted for the placentK in this experiment. It was therCr 
tore argued that the excess placenta: maintained pregnancy by keeping the uterus 
distended. Recently, the validity of this argument has been disputed by Zeiner l!943) 
who found-that if two-stage ovariectomy was performed with a minimum of trauma, 
the rat could carry several foetuses almost to full term, irrespective of the number of 
placentx in excess. 

CEstrone . — In 1926 Margaret Smith in the rat, and Parkes and Bellerby in mice, found 
that injection of ovarian follicular extracts terminated pregnancy. They found that the 
dose required increased greatly as pregnancy advanced. It was suggested that follicular 
fluid antagonized the activity of the corpus lutem. , 

In 1938, Parkes, Dodds and Noble demonstrated the same effects in rats^and rabbits 
after oral administration of synthetic oestrogens. 

Gonadotropic hormone . — In the rat and mouse, Engle and Mermod (1928) showed 
that daily implants, of anterior pituitary interrupted pregnancy. In the first third of 
pregnancy implantation was prevented, in the second, resorption or abortion occurred, 
but in the last third normal litters were often born. 


Aprtl — Obstet. .1 
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The ovarian follicles were stimulated by. this procedure, and an oestrus type of endomet- 
rium resulted. This latter was considered to be incompatible with the continuation of 
pregnancy. 

Normal Histology of Rat’s Placenta 

Pregnancy in die rat lasts twenty-one days and litters average eight. Placcntation is 
hamiochorial, labyrinthine, and discoidal. (Man is haemochorial, villous and discoidal.) 
Implantation of the blastocyst occurs on the 7th day, and is followed by a local decidual 
reaction which obliterates the uterine lumen. The blastocyst exhibits a mass of 
trophoblastic cells at one pole known as the cctoplacental cone, which is destined to 
give rise to the ectodermal part of the true or allantoic placenta. Between the 7th and 
11th days a yolk-sac placenta is formed with an extensive vitelline circulation. On the 
llth day the allantoic mesoderm makes contact with the cctoplacental trophohlast, 
and with the ingrowth of fatal blood-vessels from the former into' the latter (fig. 1), a 
functional allantoic pjacenta is established. (The hum.*in placenta is composed of the same 
elements, namely allantoic mesoderm and trophohlast.) At this date also the decidua 
reaches its peak development, and thereafter rapidly declines, until at the 15th day 
it is barely recognizable. The yolk-sac, on the 12tli day, loses its outer wall, 
and with the sloughing of the decidua parictalis, the uterine lumen is re-established, 
lined partly by the surviving inner wall of the yolk-sac and elsewhere by ordinary uterine 
epithelium. 

The fully developed 'placenta sholvs three distinct zones. Outermost and 
adjacent to the decidua basalis is the zone of phagocytic giant cells. ‘ Next is found a 
layer of trophohlast which is never vascularized from foetal sources, known as the 
reticularis, while innermost is the labyrinth formed from allantoic mesoderm with its 
fatal blood-vessels on the one hand, and ectodermal trophohlast on the other. The 
reticularis accumulates large glycogen deposits between the 13th arid 15th days, but 
thereafter this zone decreases in size as the glycbgen cells disintegrate. The laliyrinth 
increases in thickness and complexity until the end of gestation. 'Terminal degeneration 
is found in the giant-cell zone at the margin of the placenta associated with the dehis- 
cence of the 'placenta from the uterine wall preparatory to parturition. ' 

Experimental Results — ^Histology of the Surviving Placenta. 

(1) Crush. — If the embryo is crushed to death at the 10th day, before the establishment 
of the allantoic circulation through the placenta, the cctoplacental trophohlast is the 
only fatal tissue, to survive. From 0-5 mm. at its widest on the 10th day, the trofiho- 
blast develops into a spherical organ 5 mm. in diameter by the 1 6th day (fig. 2). Giant 
cells, glycogen-containing reticularis, and labyrinth afe arranged concentrically from 
without inwards. The tivo former zones have normal histology, but th'e labyrinth, besides 
being free of mesoderm and fatal blood-vessels, shows a varying amount of hremorrhagic 
destruction. Those parts of it which survive, however, form a reticulum, with nuclei 
at the nodal points. The thinning of the trophohlast between the nodes is similar to 
that found where trophohlast covers fatal capillaries in the normal labyrinth. 

At the 16th day the glycogen-filled cells of the reticularis begin to disintegrate,- as 
in normal development. By the 17th day disintegration is far advanced; this leads 
to complete destruction of the organ, because the spaces vacated by the glycogen 
cells become filled with extravasated maternal blood. By the 19 th day, a ’mass of 
blood clot is all that remains. The decidua, in the “crush” cases, did not involute 
completely, and was not invaded by the reticularis at its centre, as it normally is. Its 
histology was otherwise normal. 

Killing or removing the fatus after the establishment of the allantoic circulation results 
in survival and growth of the placenta in a more normal fashion (fig. 3). The labyrinth 
in particular is well developed; and though its allantoic vessels are obliterated, its 
mesoderm continues to provide connective tissue support. The ectoderm proliferates, 
so that the placenta as a whole grows in size. Under these conditions hremorrhagic 
destruction does not occur, and the organ remains healthy to full term. 

(2) Gonadotropic hormone. — It was found that injection of pregnant marcs’ .scrum 
iPMS) caused fatal death, provided it was given before the 12th day arid in a sufiicient 
dose After that date it was not possible to cause fatal death by P.M.S.. except through 
delay in parturition, which sometimes re.sultcd in death of post-matiire foetuses in utcro. 

The lOth dav proved the most sensitive and 50 i.u. given then in a single subcutaneous 
injection caused fauil death in two to three days. 
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The ovarian follicles were stimula'ted by- this procedure, and an oestrus type of- endomet- 
rium resulted. This latter was considered to be incompatible with the continuation of 
pregnancy. 

Normal Histologv of Rat’s Placenta 

Pregnancy in the rat lasts twenty-one days and litters average eight. Placcntation is 
htemochorial, labyrinthine, and discoidal. (Man is haemochorial, villotis and discoidal.) 
Implantation of the blastocyst occurs on the 7th day, and is followed by a local decidual 
reaction which obliterates the uterine lumen. The blastocyst exhibits a mass of 
trophoblastic cells at one pole known as the ecloplacental cone, which is destined to 
give rise to the ectodermal part of the true or allantoic placenta. Between the 7th and 
11th days a yolk-sac placenta is formed with an extensive vitelline circulation. On the 
11th day the allantoic mesoderm makes contact with the ectoplaccntal trophohlast, 
and with the ingrowth of fatal blood-vessels from the former into' the latter (fig. 1), a 
functional allantoic placenta is established. (The hum.’tn placenta is composed of the same 
elements, namely allantoic mesoderm and trophohlast.) At this date also the decidua 
reaches its peak development, and thereafter rapidly declines, until at the 15th day 
it is barely recognizable. The yolk-sac, on the 12th day, loses its outer wall, 
and with the sloughing of the decidua parictalis, the uterine lumen is re-established, 
lined partly by the surviving inner wall of the yolk-sac and elsewhere by ordinary uterine 
epithelium. 

The fully developed placenta shotvs three distinct zones. Outermost and 
adjacent to the decidua basalis is the zone of phagocytic giant cells. ‘ Next is found a 
layer of trophohlast which is never vascularized from foetal sources, known as the 
reticularis, while innermost is the labyrinth formed from allantoic mesoderm with its 
foetal blood-vessels on the one hand, and ectodermal trophohlast on the other. The 
reticularis accumulates large glycogen deposits between the 13th arid 15th days, but 
tlrcreafter this zone decreases in size as the glycogen cells disintegrate. The labyrinth 
increases in thickness and complexity until the end of gestation. Terminal degeneration 
is found in the giant-cell zone at the margin of the placenta associated with the dehis- 
cence of the 'placenta from the uterine wall preparatory to parturition. ’ 

f 

Experimental Results — Histologv of the Surviving Placent.i, 

(1) Crush. — If the embryo is crushed to death at the 10th day, before the establishment 
of 'the allantoic circulation through the placenta, the ectoplacental trophohlast is the 
only foetal tissue, to survive. Frgm 0-5 mm. at its widest on the 10th day, the tropho- 
blast develops into a spherical organ 5 mm. in diameter by tbe 16th day (fig. 2). Giant 
cells, glycogen-containing reticularis, and labyrinth afe arranged concentrically from 
without inwards. The two former zones have normal histology, but the labyrinth, besides 
being free of mesoderm and fatal blood-vessels, shows a varying amount of hemorrhagic 
destruction. Those parts of it which survive, however, form a reticulum, with nuclei 
at the nodal points. The thinning of the trophohlast between- the nodes is similar to 
that found where trophohlast covers fatal capillaries in the normal labyrinth. 

At the 16th day the glycogen-filled cells of the reticularis begin to disintegrate,- as 
in normal development. By the Nth day disintegration is far advanced; this leads 
to complete destruction of the organ, because the spaces vacated by the glycogen 
cells become filled with extravasated maternal blood. By the 19th day, a" mass of 
blood clot is all that remains. The decidua, in the "crii.sh” cases, did not involute 
completely, and was not invaded by the reticularis at its centre, as it normally is. Its 
histology was otherwise normal. 

Killing or removing the fatus after the cstabli.shment of the allantoic circulation results 
in survival and growth of the placenta in a more normal fashion (fig. 3). The labyrinth 
in particular is well developed; and though its allantoic vessels are obliterated, its 
mesoderm continues to provide connective tissue support. The ectoderm proliferates, 
so that the placenta as a whole grows in size. Under these conditions hxmorrhagic 
destruction does not occur, and the organ remains healthy to full term. 

/21 Gonadotropic hormone. — It was found tjiat injection of pregnant marcs’ scrum 
iPMSI caused fatal death, provided it was given before the Nth day arid in a sufficient 
HncP After that date it was not possible to cause fatal death by P.M.S., except through 
delay in parturition, which sometimes resulted in death of post-matiirc fatuscs tn utcro. 

The 10th day proved the most sensitive and 50 i.u. given then in a single suhcutancous 
injection caused fatal death in two to three days. 
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the giant-cell component. The decidua had failed to involute, remaining the same 
thickness as at the time of death. It showed poor vascularity, patches of necrosis, and 
reversion to an cedematous type of uterine stroma, except round the few maternal vessels 

still present. , , , . n . i 

(3) CEstrone . — Preliminary experiments with cestrone showed that at the yth uay , 
500, hut not 100, i.u. given in a single subcutaneous injection in 50% alcohol, caused 
death of the embryos. The decidua was found completely necrotic on examination at the 
12th day. Later, at the 14th day, as much as 5,000 units did not harm the pregnancy. 

(4) Ovariectomy (double).— Removal of both ovaries at a single operation gave three 
different results according to the stage of gestation reached. Operation at the 7th and 
10th days caused decidual necrosis within two to three days, with death of the embryos 
and trophoblast. At the 11th day the decidual changes were less extensive, and the 
trophoblast survived, though the embryos almost all died and were resorbed. _ After the 
12th day ovariectomy was followed after forty-eight hours by increase in uterine muscle 
tone, and abortion of several oT the litter during the next few days. At autopsy on 
the 19th and 20th days, two or more living foetuses were usually found in utero together 
with about the same number of dead, crushed and distorted foetuses. The- placentae were 
retained owing to the formation of culs-de-sac off the main uterine cavity on the 

' mesometrial side, which prevented their escape along with the foetuses. They showed 
aU stages from the completely normal attached to living foetuses, to the totally necrotic, 
where abortion of the fcetus had occurred followed by decidual- separation. The 
increased uterine tone showed itself in the elongation of the amniotic sacs and distortion 
of the placentae from discoidal into conical structures. 

(5) Spontaneous . — Resorbing embryos constituted 12% of all implantations in one 
series of 32 normal pregnancies. Examination of tbe uterus showed that the decidua 
basalis and varying amounts of placental tissue survived. 

In many cases only the decidua remained, and a spherical deciduoma filled the; 
uterine cavity. In other cases the giant cells, reticularis and labyrinthine trophoblast were 
all recognizable. These placental remnants grew until the 17th day when htemorrhagic 
destruction occurred. 

From the numbers of resorbing embryos found at autopsy on different days and from: 
the uterine histology, it was deduced that death occurred usually before the 12th day. 


Conclusions and Discussion 

(1) Cause of death . — Injections of cestrone and PJdS. and bilateral ovariectomy fn 
the rat have been shown to cause decidual necrosis leading to death of the embryos, 
providing they are acting before the ll'th to 12th days of pregnancy. After this stage 
they are ineffective. F.M.S. in addition inhibits the ingrowth of allantoic blood-vessels 
into the placenta, though it is not certain whether this or the decidual necrosis is the 
primary cause of death. 

The three agencies mentioned have in common a disturbance of the endocrine balance 
of pregnancy, leading to alteration of the oestrone/progesterone ratio. Many other 
factors are known which cause death of the embryo by destroying the de''idua; e.g 
lead and mercuiy. siTihilis and brucellosis, and vitamin-A deficiency. Green (1931) showea 
vitamin-A deficiency in the pregnant rat ultimately causes infection in the generative 
epithelium, leading to puerperal sepsis. This observation was then extended to pregnancy 
in women. In the rat Mason (1935) carried this further, showing that vitamin-A lack 
enabled micro-organisms to invade the decidua aoross the uterine mucous membrane. 

Failure of ingrowth of allantoic vessels occurs in other lethal conditions, besides P M S' 
administration. Evans and Burr (1927) showed this to be the cause of fetal death iri 
vit™in-E deficient rats. Chesley (1931) found that fetal mice homozygous for “short 
tail ’ (brachyury) failed to form mesoderm, and hence failed to vascularize the placenta. 
Death occurred at the llth- day and was followed by resorption. Thus a hormone a 
vitamin deficiency and a lethal gene all appear to act along a- “final common path” ’ 
Investigation of spontaneous death in rat embryos showed that most cases were alreadi' 
resorbmg at the 12th day. No decidual abnormalities were found. A lethal gene or 
nojihination of genes is the most likely cause (cf. Hammond, 1941). 

.significance of the llth to 12th day period in this discussion lies with a number 
(Sn* events which occur normally at this time in the pregnant rat. The loss of 
the outer wall of the yolk-sac, and the vascularization of the allantois involve a chanee- 
.n yolk-sac to a true allantoic placenta. Involution of the decidua, re-opening 
e uterine lumen, formation of the metrial gland in the uterine wall, and enlargement 
ot the corpora lutea of pregnancy are other features of this period. Here it may be 
mention^ that Ewart (1897) showed abortion in horses to be most frequent at the 7th 
yolk-sac placenta gives Place to the allantoic placenta. 

the involution of decidua and the establishment of the- 
fn circulation, cestrone. PM.S. and ovariectomy can no longer cause fetal death 

narffal P*'°^'>"Ss pregnancy, while ovariectomy causes 

Sunnra! of the placenta . — In whatever manner fetal death is produced the placenta^- 
emeciallfTJhf-=^[°"J differentiate histologically, in comparatively norrr^al fashfon 
speciallj if the allantoic mesodermal component is present. In the early “crush" expert- 
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A es Allamojc mesoderm 
and blood-vessels. 
D.B. «=* Decidua basalis, 

F = Fatal remains, 

G ea Giant-cell layer. 

L c= Labyrinth. 

M Maternal blood space. 

M.G. “ Mctrial gland, 

R Reticularis. 

T »=» Trophoblast. 

X «=» Necrotic deddua 
basalis. 


' FIG. 5. X 143. 

P.M.S. at 10th. Killed at 13th. 


the trophoblast in their usual 

manner, so that a functional allantoic placenta was never established (fig 6) 



Normal 11th day. 

The arrows mark 



FIG. 0. ^ 107. 

P.M.S. at 10th. Killed at 13th. 
corresponding points. 


The sections of surviving placenta: at the 16th day — where death occurred prcsuniablv 
at the 12th to 13th dpy— showed that growth of all three zones had occurred, after the 
manner of the "crush” placenta:, but le.ss regularly, with, in particular, overgrowtli of 
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Blood Electrolytes in Clinical Medicine 
PRESIDENT’S ADDRESS 
By E. N. Allott 

The term electrolyte in clinical acid-base equilibria means such substances as exist 
in the hody, largely in an electrically charged ionized form. The principal electrolytes 
in the plasma are sodium, potassium, calcium and magnesium, positively charged ions, 
and chlorine, phosphate and bicarbonate and proteins, negative ions. The proteins 
of the hody have an isoelectric point far to the acid side of the hody pH, and at the 
body pH are negatively charged and are capable of binding a considerable quantity 
of base. It is necessary to make a few general observations in order that the functions 
of the body electrolytes in maintenance of osmotic equilibria can be appreciated. 

Fig. 1 shows the normal distribution of acids and bases in the blood plasma. Sodium 
on the base side and chlorine and bicarbonate on the acid side form hy far the greater 
proportion of the plasma elearolytes, and to a very large extent I propose to con- 
centrate on changes in these three ions. Changes in many of the other plasma 
electrolytes are extremely important, e.g. caltium in various bone and nutritional 
disorders, potassium in familial periodic paralysis and Addison’s disease, but as regards 
actual maintenance of acid-base balance, they have only a quantitatively minor role 
to play compared with the three first mentioned. 

The electrolytes by virtue of their electric charge, are unevenly distributed throughout 
the fluids and tissues of the body. The composition of the tissues is entirely different 
from that of the plasma and extracellular fluid of the body. In the tissues the 
principal base is potassium, largely neutralized by protein and in many tissues chloride 
is present only to very small amount. Water and salts can pass freely between the 
plasma and the interstitial fluid of the tissues, whose - composition resembles closely 
a protein-free filtrate of plasma, and in any changes in electrolyte composition, the 
plasma interstitial fluids, lymph and cerebrospinal fluid, constitute the “extracellular 
fluid”, which comprises about 20% of the total body-weight. The actual fluid of the 
tissue cells themselves is in osmotic equilibrium with the interstitial fluid. Water can 
pass freely between cells and tissues to maintain osmotic equilibria, anions or acid 
radicles rather less easily, the kations, potassium and sodium pass only with difficulty 
between fluid and healthy tissues, and protein of course does not normally pass even 
from the plasma to the interstitial fluid. This unequal distribution of ions is responsible 
for the maintenance of osmotic equilibria tbrougbout the body. A substance such as 
urea which can diffuse easily across membranes and is evenly distributed throughout 
body fluid and cells can, of course, have no value at all in maintenance of bodv fluid 
distribution. 

I should like to make the suggestion that workers in this country should begin to 
think and speak more in milli-equivalents when dealing with electrolyte equilibria. 
It is impossible to add so many “milligrammes” of chlorine to “volumes” of bicarbonate 
and "per cent.” of protein and get a rational answer. The milli-equivalent of any 
substance is merelv its equivalent weight in milligrammes, and is obtained by dividing 
the number of milligrammes of substance in one litre by the equivalent weight: f or - 
example, serum normally contains some 355 mg. of chlorine per 100 c.c., or 3,550 mg. 
per litre: if this is divided by 35-5 (the atomic weight of chlorine) it gives a value of 
100 m.Eq. per litre. This also does away with the confusion which arises through 
uncertaintv as to whether a chlorine value is expressed as chlorine or as sodium 
chloride; if the serum chlorine value is expressed as 585 mg. (as sodium chloride) 
per 100 c.c. then the division has to be made by 58-5 (molecular weight of sodium 
April — Exper. Med. 1 
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merits only the trophoblast survived. It grew rapidly, but repeated haemorrhages impeded 
the differentiation of the labyrinth and eventually destroyed the whole organ. In the 
analogous condition of “placental mole” in human pregnancy the growth of surviving 
trophoblast is similarly impeded by ha&morrhages (Adami, 1909). The placentm surviving' 
later “crush” eicperiments were more stable and haemorrhages did not occur. Proliferation 
of the ectodermal trophoblast resulted in general increase in size, while the persisting 
allantoic mesoderm acted as a connective tissue framework for the organ. 

With oestrone, P.M.S. and ovariectomy, the trophoblast survives in inverse proportion 
to the amount of decidual destruction. In favourable cases where the flow of maternal 
blood is not greatly impaired, growth may cohtinue as in the crush experiments. In 
other cases the trophoblast is partly or wholly destroyed. With progressive necrosis, the 
labyririth suffers first, then the reticularis disappears, while finally the giant cells, after 
an initial hypertrophy, are destroyed. This sequence was also observed by Fortuyn (1920), 
in spontaneously resorbing mice placentae. 

The conclusions to be derived from this are that the trophoblast is relatively insus- 
ceptible to agents causing death of. the foetus, that it is nourished from the maternal 
blood-stream, and from an early stage possesses great inherent capacity for independent 
growth and differentiation. That the placenta may continue to function as an endocrine 
organ after foetal death is shown by the positive Aschheim-Zondek or Friedmann tests 
given by women with “retained products” (Frank, 1929) and by the persistence of sueli 
pregnancy manifestations in experimental animals as mammary development, symphysial 
resorption, water retention, weight increase, and inhibition of oestrus (Van Wagenen ana 
Newton, 1943). 

Ballantyne’s prophecy in 1902 that we may have to think of the parasitism of the placenta 
independently of the parasitism of the foetus has been fully justified by such results as 
those described. 

fThe expenses of this work have been covered by a Grant from the Trustees of the 
Sir Halley Stewart Trust.] 
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Mr. Douglas Maclicofl said that he and Dr. Harold Burrows had found that human 
liquor amnii contained large quantities of prolan-B early in pregnancy but as term 
approached this gradually diminished, and, liquor obtained during labour frequently gave 
a negative Aschheim-Zondek reaction. Further, injection of liquor obtained by hystero- 
tomy early in pregnancy into pregnant mice at term led to indefinite delay in the onset 
of labour in every case with gradual absorption of the foetuses and shrinkage of the 
placentse. It might appear that cases of postmaturity may be explained by the abnorinal 
persistence in high concentration of proIan-B leading to placental insufficiency and foetal 
death. 
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value, but quantitatively this has little eSect on the total add-base balance. In nomial 
blood, sodium forms about 140 mJEq. per litre out of the total base (sodium + potassium 
-f caldum -f magnesium) of 152 mJEq. per litre, and in discussing changes in body 
add-base balances, changes in sodium level represent very dosely the changes in 
total base. , - - 

I have not mentioned so far the actual pH of the blood: unfortunately rt rs one of 
the most difficult constituents to measure accurately. The body permits of only com- 
paratively slight variations, and the terminal stages of a patient dying in uraemic 
addosis and the grossest alkalosis are probably completely covered by a serum pH 
range of 6-9 to 7-7. Of course, even ,at the extreme add pH of 6 - 9 , the amount of 
ionized hvdrogen is far tod' small to be shown on a diagram such as fig. I. 


. 160 |- 



nlG. 1. — Electrolyte pattern of norinal serum and anion pa.tem of pathologicaj sera for comparison. A, Nephritis ; 
B, Diahstic Ketosis ; C, Aliralosis ; D, Addison’s disease. Symbols for the various anions are the same as those 
indicated on the normal scrum. 

There is a tendency among clinidans who have not worked^ much with these meta- 
bolic problems to regard changes in sodium and in chlorine as two entirely independent 
phenomena; they tend perhaps to think of a fall in serum sodium in Addison’s disease 
and a fall in serum chlorine in nephritis. Actually there is in general a reasonably 
close parallelism between changes in serum chlorine and serum sodium levels in normal 
and most pathological conditions, provided there is no great change in the alkali 
reserve. On the -whole in untreated Addison’s disease the sodium is a little more 
diminished than the chlorine, while in nephritis, owing to the accumulation of undeter- 
mined acids, the chlorine is a little lower than would be expected from the sodium 
level, but on the whole the sodium : chlorine rauos are within a range which is riot 
ven- wide. 

In reality the fall in serum sodium (together with chlorine) is far from confined to 
Addison’s disease. It is a very common phenomenon in nephritis and in many types 
of infection, particularly tuberculosis, and is not at all uncommon in patients ill from 
any cause. In alkalosis, however, the amount of base combined with bicarbonate is 
so great that the points fall right out of the general run. Fig. 2 shows an unseleaed 
series of simultaneous serum sodium and chlorine figures to illustrate these points. 
In order to assess the add-base balance of a patient most easily, determinations of the 
serum chloride and bicarbonate give the most valuable results: variations in the 
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chloride), which gircs the same answer. The conception is used in everyday parlance 
in connexion with test meals; the expression for the acidity of x c.c. N/10% is merely 
h rather clumsy way of saying x m.Eq. per litre. 

Table I gives conversion figures for some of the more important electrolytes. 


Chlorine (as chlorine) 

(as sodium-chloride) 
Sodium 

Bicarbonate ... 

Calcium 


TABLE I. 

Mean normal value 
as often expressed ' 
355 mg./lOO C.C. 
585 mg./lOO C.C. 
325 mg./lOO C.C. 

50 C.C./I00 C.C. 

10 mg./lOO c.c. 


Values per litre 
3,550 mg./Iit. 
5,850 mg.)lit. 
3,250 mg./lit. 
000 c.c./lit. 
100 mg./lit. 


Mean normal 
Divide by value in 

m.Eq. per lit. 
100 
100 
141 
27 


cqUlV. Wt. 
35-5 
58-5 
23 0 
22-3 
20 0 


For divalent ions, such as calcium, it is important to remember to divide by the 
equivalent weight, which is half the atomic wcigliL 

In round figures 100 m.Eq. per litre may be regarded as a mean normal value for 
serum chloride, 140 m.Eq. per litre for sodium and 27 m.Eq. per litre for bicarbonate. 
The derivation of the base binding power of the proteins is less easy, but in normal 
blood plasma they' may be taken as binding about 16 m.Eq. per litre of base. 

As many physicians arc still more familiar with values expressed as “mg. per 100 c.c. 
than in m.Eq. /litre,, I have deliberately refrained from being entirely consistent and 
using milli-equivalcnts throughout, but 1 hope that before long, this notation will entirely 
replace the older one when dealing with electrolytes. 

The distribution of electrolytes between cells and plasma is so unequal that an.ilyscs 
of whole blood are for all ordinary purposes useless: variation in proportiori of cells 
and plasma merely through anaimia produces very much bigger changes in whole 
blood composition than the great majority of actual clinical electrolyte disturbances. 
For accurate work on acid-base equilibria it is essential to collect the blood without 
stasis, out of contact with air, and to separate scrum or plasma out of contact with air. 
If this is not done, there is loss of carbon dioxide from the plasma, followed by passage 
of chlorine, with water to accompany it, from cells to plasma, so that appreciable 
changes from the conditions inside the body are brought about. In an emergency, 
analyses of clinical value, which might otherwise be missed, can less accurately be made 
on blood taken without any special precautions; the chloride and sodium v.ahies will 
usually be within 4% of the true value, and the bicarbonate, which suiters most, is not 
likely to be more than 10% in error, if separated serum is equilibrated with alveow 
air, e.g. a true plasma bicarbonate value of say 55 vols. % may be reported as 50. 
However, for all accurate work, properly collected samples .are essential and all figures 
given in this paper are based on sera obtained and separated without contact with air. 
Finally, anti-coagulants, with the exception of heparin, cause disturbances in cell-scrum 
electrolyte relations and it is preferable to use serum rather than oxalate plasma for 
analysis. ' 

Fig. 1 .also gives some exaniples of types of disturbance of the electrolyte pattern of 
serum met with fairly commonly. For simplicity, only the acid side is shown in the 
figure : the total base (predominantly sodium) is in all cases necessarilv eou.al to the 
total acids. One thing common to all is thai the body i; verrmuch less tolerant of 
gross variations m the level of scrum total base (or, as sodium is by far the main 
component, of level of serum sodium) than of gross variations in chlorine and bicar- 
bonate. It IS possible, for example, in alkalosis for serum chlorine to fall to half its 
normal value, and provided dehydration is absent the patient may be-in fair clinical 
condition, but a fall of vxry much less’ degree in the sodium level is incompatible with 
life Diagrams .A and B show the electrolyte pattern in two forms of .^^cidosis, i.e. 
nephritis and diabetic ketosis. They both show .a slight fall in sodium or total Ease,- 
n slight or moderate fall m chlorine, a gre.ater fall, in bicarbonate and an apprcci.able 
risem “undetermined acids In nephritis these undetermined acids comprise a variety 
<,f to some extent unknown acid radicles, in di.abetic ketosis the rise is practically all 
accounted for by .accumulation of kcto-acids. Di.agr.am C shows the^rondWon in 
nlk.alosis. typtc.ally due to persistent vomiting: here .again there is frequeX a -slight 
fell in the base, but the acid side of the picture is very different: the\all fe Alorfnc 
-is out of all proportion to that of base, and the missing chlorine is rep aid by gross 

tail'in cWorino »n,l slisht fall in bicartana.o bcinR only j„„ rcS'e/ “'“SaiM 

foil In bilse. In some of these conditions, particularly in Addison’s disease here 
™.ay of course be very stnking rises in serum potassium, up to. even twice fis formal 
. .Thediffewnce between ihciasawrcd value of total base and the of .he measured value, for chlorine protein, 

phosphate and bicarbonate. 
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value but quantitatively ibis has liide effect on the total acid-base balance. In normal 
blood sodium forms about HO m.Eq. per litre out of the total base (sodium + potassium 
-i- calcium + magnesium) of i52 m.Eq. per litre, and in discussing changes in body 
acid-base balances, changes in sodium level represent very closely the changes in 

total base. . , i r 

I have not mentioned so far the actual pH of the blood: unfortunately it is one of 
the most difficult constituents to measure accurately. The body permits of only com- 
paratively slight variations, and the terminal stages of a patient dying in uisenM 
acidosis and the grossest alkalosis are probably completely covered by a serum pH 
range of 6-9 to 7-7. Of course, even .at the e.vtreme acid pH of 6-9, the amount of 
ionized hydrogen is far «(? small to be shown on a diagram such as fig. I. 



'PIQ, 1. — ^Electrolyt® pattern of nonnaJ serum and anion pavtem of pathological seaa for comparison. A, ‘Kephritis ; 
B, Diabetic Ketosis ; C, Alkalosis j D, Addison’s disease. Symbols for the vanous anions are the same as those 
indicated on the normal serum* 


There is a tendency among clinicians who have not worked,, much with these meta- 
bolic problems to regard changes in sodium and in chlorine as tivo entirely independent 
phenomena: they tend perhaps to think of a fall in serum sodium in Addison's disease 
and a fall in serum chlorine in nephritis. Actually there is in general a reasonably 
close parallelism between changes in serum chlorine and serum sodium levels in normal 
and most pathological conditions, provided there is no great change in the alkali 
reserve. On the whole in untreated Addison’s disease the sodium is a little more 
diminished than the chlorine, while in nephritis, owing to the accumulation of undeter- 
mined acids, the chlorine is a little lower than would be e.xpected from the sodium 
level, but on the whole the sodium : chlorine ratios are within a range which is hot 
very wide. 

In redity the fall in serum sodium (together with chlorine) is far from confined to 
Addison’s disease. It is a ver)’ common phenomenon in nephrids and in many types 
of infeaion, particularly tuberculosis, and is not at all uncommon in patients ill from 
any cause. In alkalosis, however, the amount of base combined with bicarbonate is 
so 'great that the points fall right out of the general run. Fig. 2 shows an unseleaed 
series of simultaneous serum sodium and chlorine figures to illustrate these points. 
In order to assess the acid-base balance of a patient most easily, determinations of the 
scrum chloride and bicarbonate give the most valuable results; variations in the 
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FIG. 2. — Correlation between serum sodium and chlorine levels in normal and various pathological sera. 


serum bicarbonate give an indication of the presence of an acidosis or alkalosis, and 
if the sum of the chlorine and bicarbonate values adds up to 125 m.Eq./lit. or more, 
it can usually be assumed that there is no gross deficiency of total base. 

Generally speaking, when the chlorine level in the serum falls below about 95 m.Eq., 
per litre, the excretion of chlorine in the urine falls to a low level. This is, of course, 
the cause of the age-old observation that urinary chloride excretion practically ceases 
in patients with lobar pneumonia. In Addison’s disease, on the other hand, it is well 
known that high chlorine in the urine can exist with low chlorine in the plasma, .and 
this is the basis of several clinical tests for adrenal cortical insufficiency. What is less 
generally realized is that the excretion of chlorine in large quantity with low plasma 
chlorine is not confined to this condition, it occurs, for example, not infrequently in 
tuberculosis. 

Alkalosis, a common clinical example^ of disturbed electrolyte balance, usually arises 
through loss of large quantities of gastric secretion in the vomiting of pyloric stenosis. 
The gastric juice not only contains large quantities of hydrochloric acid, so that the 
chlorine of the plasma falls and is replaced by bicarbonate, but it also contains appreci- 
able amounts of base, so there is, in addition, in persistent vomiting a fall in serum 
total base. If the vomiting is due to obstruction, mechanical or othenvise, below the 
entrance of the pancreatic duct, the vomit may be neutral or alkaline; in this case 
hypochlortemia, without alkalosis, may develop. .^1 experimental evidence leads to 
the conclusion that the kidney is intere^ed primarily in maintaining the composition 
of the plasma, and is not concerned with the total amount of fluid in the body. In 
order to do this, the kidney excretes water, while retaining as much base and chlorine 
as possible, and tlie urine becomes nearly sodium and chlorine free. The loss of fluid 
bv vomiting and in the urine may lead to dehydration, with a rise in blood urea, and 
-lirhoueh the body may be in a state of marked alkalosis, the attempt to conserve base 
mav produce a strongly acid urine, .which only becomes alkaline later as therapy begins 
fit-e effect This secretion of acid under conditions of marked alkalosis was found 
to laKC e • r rnnseniiences of cxnerimentnT cnlf 


by 


McCancc 'to be one of the consequences of experimental salt deficiency, and the 
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FIG. 2. — Correlation between scrum sodium and chlorine levels in normal and various pathological sera. 


«erum bicarbonate give an indication of the presence of an acidosis or alkalosis, and 
if the sum of the chlorine and bicarbonate values adds up to 125 m.Eq./lit. or more, 
it can usually be assumed that there is no gross deficiency of total base. 

Generally speaking, when the chlorine level in the serum falls below about 95 m.Eq., 
per litre, the excretion of chlorine in the urine falls to a low level. This is, of course, 
the cause of the age-old observation that urinary chloride excretion practically ceases 
in patients with lobar pneumonia. In Addison’s disease, on the other hand it is well 
known that high chlorine in the urine can exist witli low chlorine in the plasma, .and 
this is the basis of several clinical tests for adrenal cortical insufficiency. What is less 
generally realized is that the excretion of chlorine in large quantity with low plasma 
chlorine is not confined to this condition, it occurs, for example, not infrequendy in 
tuberculosis. ’ ^ 

Alkalosis, a common clinical example of disturbed electrolyte balance usually arises 
through loss of large quantities of gastric secretion in the vomiting of pyloric stenosis. 
The gastric juice not only contains large quantities of hydrochloric acid so that the 
chlorine of the plasma falls and is replaced by bicarbonate, but it also contains appreci- 
able amounts of base, so there is, in addition, in persistent vomiting a fall in serum 
total base. If the vomiting is due to obstruction, mechanical or othenvise below the 
entrance of the pancreatic duct, the voniit may be neutral or alkaline; in this case 
hypochlorremia, without alkalosis, may develop. All experimental evidence leads to 
the conclusion that the kidney is interested primarily in maintaining the composition 
of the plasma, and is not concerned witli the total amount of fluid in the body In 
order to do this, the kidney excretes water, while retaining as much base and chlorine 
as possible, and the urine becomes nearly sodium and chlorine free. The loss of fluid 
bv vomiting and in the urine may lead to dehydration, with a rise in blood urea and 
although the body may be in a state of marked alkalosis, the attempt to conserve’ base 
mav produce a strongly acid urine, which only becomes alkaline later as therapy begins 
take effect. This secretion of acid under conditions of marked alkalosis was found 
by McCancc to be one of the consequences of experimental salt deficiency, and the 
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condition had ver)’ strikingly improved. Unfortunately, through a misundpstanding, 
a further litre of 5% saline was given, and the clinical condition equally rapidly deter- 
iorated: chemical analysis showed now that although the blood urea had fallen to 
185 mg. per 100 c.c., the serum sodium and chloride had risen far above normal. As 
•soon .as the sodium and chloride figures were known, the intravenous infusion was 
changed to glucose in water, but he never made a satisfactory recovery. Post-mortem 
revealed a very widespread inoperable carcinoma, so this therapeutic error had fortu- 
nately accelerated the end but slightly. 

The second example of the danger of hypertonic saline is a case of Addison's dipase. 
In this case an intravenous injection of hypertonic saline was give'n by an enthusiastic 
medical officer to a patient in crisis. He fortunately took some blood for investigation 
before and immediately after the injection. The clinical condition of the patient was 
much worse after the injection, and although the same afternoon energetic therapy 
with adrenal cortical extract and normal saline was given, the patient died. The cherrucal 
effects are shown in Table II. The most significant change is the fall in plasma protein, 
which, indicates that fluid has been diverted from the already dehydrated tissues Into 
the blood-stream, but there is only slight change in the sodium and chloride Imel. 
The same table shows for comparison, the chemical effect of similar treatment given 
to a patient with uraemia, and suppression of urine. In this patient there was a definite 
improvement in the blood chemistry’, and a copious secretion of urine following the 
injeaion. . 


■ TABLE II.— EFFECT OF HYPERTONTC SALINp- 

Addison's disease ^ ^ vt 

- Before NaCl After NaO Before NaCl After KaCl 

Serum sodium ... . 124*5 127 ^“”'2 

}i chlorine ' 04*5 101 ^6-7 00 

Plasma total proteins ... 6*8% 5*0% — 


m.Eq./Ut. 

m-Eq./lit. 


^though, the deficiencies o£ sodium and chloride may not be oj^uivalent, it is most 
satisfactory to use the neutral salt sodium chloride to remedy the disturbances, prorided 
the kidneys are normal. As shown long ago by Gamble and others, the kidney is 
capable of retaining what is required to correct the abnormal plasma composition, 
^d of excreting the remainder; there is no value in using acid salts in alkalosis. It 
has recently been pointed out (Ariel, et aL, 1943) as an occasional cause of failure in 
Aerapy, that when plasma protein is very low, as for example in carcinoma or stomach, 
it may be impossible to get the sodium and chlorine back to normal t^ess the hypo- 
protein^mia is first corrected by plasma or serum albumin administration. 

The disturbance of electrolyte metabolism in Addison s disease is due to lack of 
the adrenal cortical hormones which regulate salt excretion by controlling amount 
of sodium and chlorine reabsorbed by the tubules from the glomerular nitrate. In 
absence of cortical hormone, very little reabsorprion takes place, and the body los^ 
salt. In some cases of Addison’s disease the administration of large quantities of salt 
(or a mixture of sodium salts) alone is sufficient to alter the balance, so that a suffidency 
ts retained In the body, even though reabsorption is imperfect, and a satisfactory climcal 
themical improvement can be obtained by this means alone. In other cases, even 
^he use of large doses of cortical extract as well as salt only produces limited improve- 
ment: recently it has been shown that the use of androgens may reinforce the cortical 
hormone, and produce further clinical benefit. Fig. 6 shows the changes in one 
Addisonian patient tvho was treated with 1 5 grammes salt daily by mouth, nith 
teniarkable clinical improvement, and restoration of body chemistry neany to norm^: 
this patient was never given any cortical hormone, but was able to go home and live 
a fairly normal life for many months. The second (fig. 7) on the other hand shows a 
patient who tvas given, in addition to salt, large doses of a potent cortiwl exiratt, and 
even with that, the restoration of the body chemistry was slow and imperfect, and when 
the limited supplies of cortical extract available at the time came to an end, her 
clinical condition rapidly deteriorated in spite of continuation of large doses of salt. 

A new syndrome of salt deficienev, resembling adrenal deficien^, but due to a 
^mpletely different mechanism, has recently been described by ^orn, Koepf und 
Clinton (^1944). This occurs in a certain number of cases of chronic nephritis, isherc 
the imbalance of salt excretion is such that the body gradually loses sodium over a 
l^pg period, and eventually a clinical condition resembling Addison s disease, ^ but 
without pigmentation, is produced. For a considerable period, some of these patients 
may be restored to health by administration of sodium salts intravenously or by mouth, 
but, unlike Addison’s disease, the reahsorption abnormality is primarily due to disease 
of the tubules, and not due to lack of cortical steroids, and administration of conical 
extract is wiihout effect. In the end, unfortunately, the patients pass into the more 
common renal condition, where they are intolerant of salt, and salt therapy leads to 
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attempt to retain base is the probable cause of a form of renal disorganization noted by 
McCance and Lawrence as sometimes, occurring in diabetic coma. 

In general tliese changes in alkalosis arc the easiest of the clinical acid-base dis- 
turbances^ to remedy. The condition is due essentially to mechanical loss of sodium 
and chlorine from the body, and if these can be replaced by other routes, in general the 
metabolic upset is rectified. It is necessary, however, to give adequate amounts of salt, 
and failure is sometimes due to totally inadequate dosage. 

the extracellular' fluid is taken as rather more than 20% of body-weight, then a 
10 St. individual has 14 litres of extracellular fluid; suppose tlic chlorine of the plasma 
(and the plasma findings give a general indication of the condition in the whole of 
the extracellular fluid) has fallen to 50% of its normal value, a by no means uncommon 
level, then each litre of extracellular fluid is short of chlorine corresponding to some 
3 grammes of NaCl, and if there had been no water shift between the extra- and intra- 
cellular phases, 14 x 3 = 42 grammes would be sufficient. Actually the water shift 
is of such magnitude that to remedy the deficiency, the volume of fluid to be taken 
into consideration is the whole body-water, or some 70% , of body-weight.^ 

A rough useful guide as to the amount of salt required is given by Bartlett, Bingham 
and Pedersen (1938), for each 100 mg, per 100 c.c. tliat plasma chloride is below normal, 
O'S gramme of salt should be given per kilogramme of body-weight. 

Fig. 3 illustrates a case where the chloride had fallen to half its normal value, and 
restoration of the normal chemistry of the blood required 17 litres of normal saline, 
over a period of a week. It also shows another thing: the raised blood urea (104 mg. 
per 100 c.c.) was restored to normal by relief of dehydration; after only 2*4 litres had 
been given and while the electrolyte composition of the plasrna was still grossly abnormal. 
This patient was comatose at the beginning but rapidly improved as tlie saline was 
given; she .passed urine with a pH as high as 8-0 right from the beginning, ' although 
actually the sodium content of the urine for the first three days of therapy was too low 
to be measured. 

Fig. 4, in contrast, is an example of another patient whosb treatment was largely 
carried out by giving 2 ^ 2 % glucose in half-normal saline by mouth in spite of some 
vomiting. A^ter an initial 2 litres intravenously, all salt was given orally. The condition 
of cramps and listlessness present at. the beginning responded well, with rapid relief of 
the tetany and restoration of practically normal blood composition after five days. In 
this case the amount of salt required was less than would have been expected, only 
2 litres normal saline intravenously and 10 litres half-normal by mouth. The rise in 
the urea clearance from some 15% of normal at the beginning to over 72% on the 
fourth day is also noteworthy, the blood urea falling from 165 mg. per 100 c.c. to 
28 mg. per 100 c.c. over the same period. This patient, in spite of all fhe manifestations 
of alkalosis on admission had a strongly acid urine, pH 5-8 to 6-4 in the first four 
specimens, and it was not until over 2 litres of intravenous saline had been given that 
an alkaline urine was passed. 

Infants are rather intolerant of normal saline, owing to the incapacity of their 
kidneys to concentrate chlorides beyond a very low level, but this is not any contra- 
indication to the use of full strength saline in adults. In alkalosis and Addison’s disease 
at any rate I have never seen any harm, and I am not convinced that normal saline, 
used reasonably, has any serious danger in surgical patients. So long as the urine 
contains only minimal amounts of chloride, there is little danger of salt poisoning. 

To avoid the very large volumes of fluid necessary for adequate salt dosage, hyper- 
tonic saline may be considered, and when used carefully in say twice normal strength 
with adequate biochemical control, has its value, but strong solutions can be extra- 
ordinarily dangerous. The next two cases are examples of errors in the use of hyper- 
tonic saline with disastrous results. 

Fig. 5 demonstrates the effect of hypertonic saline in alkalosis. This patient, aged 
41 was admitted in coma, with pyloric obstruction, following a history of dyspepsia 
and persistent vomiting for some months. The diagnosis of alkalosis was easily made 
and a drip of intravenous 5% glucose in normal saline at a rate of about 2 litres a day 
was immMiately commenced. Blood taken at the time showed exceedingly gross 
chnnees chloride less than 50 m.Eq. per litre, bicarbonate 56 m.Eq. per litre and 
n’rpT 225 me. per 100 c.c. After four days of treatment, the clinical condition 
clLwed only slieht improvement, and the blood urea had risen to 310 mg. per 100 c.c. 

Af mv sueecstion. owing to the very limited improvement in electrolyte chemistry, 
there was then no clinical evidence of dehydration, it was decided to give some 
sodium chloride intravenously, and the next d.ay after 1 litre of this, his clinical 
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condition had very strikingly improved. Unforiunatcly, tliroug ‘ deter- 

a further litre of 5% saline was given, and the clinical condition [ ■ < P 

iorated: chemical analysis showed now that although the blow , ‘ yyg 

185 mg, per 100 c.c., the scrum sodium and chloride had risen fa * infusion was 

soon ,as the sodium and chloride figures were known, the intraic s „ . 

changed to glucose in water, but he never made a sausfactory reco' 

revealed a very widespread inoperable carcinoma, so this therapeutic 

natdy accelerated the end but slightly. . r disease. 

The second example of the danger of hypertonic saline is a ease of . pnihnsiastic 
In this case an intravenous injection of hypertonic saline was given ' ineesiieotion 
medical officer to a patient in crisis. He fortunately took some blood fo . ^ 
before and immediately after Uic injection. The clinical condition of ic p , 
much worse after the injection, and although the .same afternoon cn g PY 

with adrenal conic,il extract and normal saline was given, the patient died. I nr^tnin 

elfeas are shown in Table II. The most significant change is the fall in P'f 
which indicates that fluid has been diverted from the 

jhe blood-stream, but there is only slight change in the sodium and ^ ..ivon 
The same table shows for comparison, the chemical effect of simd^ trea 
jo a p,itient with urmmia, and suppression of urine. In this patient there ® . ‘ , 

improvement in the blood cliemistry, and a copious secretion of urine o g 
injection. - 


■ TABLE II.— EFFECT OF HYPERTONIC SALINE. 

' ■■ Addison’s disease VaCI 

Before NaCI After Naa Before NaCl Afw NaU 

Smuio sodium I2t-5 127 ‘Sg 

chlorine flt-5 101 '0' 

Plasma total proteins ... G'8% 5 0% 


jn.Eq.ffiU 

tn.Eq./lit. 


Although the deficiencies of sodium and chloride may not be equivalent, it is 
satisfactory to use the neutral salt so^um chloride to remedy the ? 

the kidneys are normal. As shown long ago by Gamble and others, 
capable of retaining what is required to correct the abnormal plasrna P , 
and of excreting the remainder: there is no value in using acid salts in al * • 

has recently bein pointed out (Ariel, et al, 1943) as an occasional cause of failmc m 
therapy, that when plasma protein is very low, as for cxatnplc in caremorna 
It may be impossible to get the sodium and chlorine back to nonasl un es yp 

ptotemsmia is first corrected by plasma or serum albumin administration. 

The disturbance of electrolyte metabolism in Addison s disease is due o 
the adrenal cortical hormones which regulate salt excretion by control ing 
of sodium and chlorine reabsorbed by the tubules from the glomera a 'i„c,.c 

absence of cortical hormone, very little reabsorption takes place, and e _ _ y 
salt. -In some cases of Addison’s disease the administration of large quantiues of salt 
(or a mixture of sodium salts) alone is sufficient to alter the balance, so that a sumcien^ 
w retained in the body, even though reabsorption is imperfect, and a satisfactory clinical 
and chemical improvement can be obtained by this means alone. In other cas s, even 
the use of large doses of cortical extract as well as salt only produces limited imprave- 
ment: recently it has been shown that the use of androgens may reinforce the cortical 
hormone, and produce further clinical benefit. Fig. 6 shows the changes in one 
Addisonian patient who was treated with 15 grammes wit daily by mouth, with 
remarkable clinical improvement, and restoration of body chemistry neany to nomal. 
ffiis patient was never given any cortical hormone, but was able to go borne and live 
a fairly normal life for many months. The second (fig. /) on the other hand shows a 
patient who was given, in addition to salt, large doses of a potent comm extra«, and 
even with that, the restoration of the body chemistry was slow and imperfect, ana wnen 
the limited supplies of cortical extract available at the time came to an end, her 
clinical condition rapidly deteriorated in spite of continuation of large doses or salt. 

A new syndrome of salt deficiency, resembling adrenal detoei^, but due to a 
completely different mechanism, has recently been described by Thorn, K-qept ®hn 
Clinton tl944). This occurs in a certain number of cases of chronic nephritis, where 
the imbalance of salt excretion is such that the body gradually loses sodium over a 
long period, and eventually a clinical condition resembling Addison s disease, but 
without pigmentation, is produced. For a considerable period, some of the^ patients 
may be restored to health by administration of sodium salts intrayenousiy or by mouth, 
but, unlike Addison’s disease, the reabsorpuon abnormality is primarily due to disease 
of the tubules, and not due to lack of cortical steroids, and administration of cortical 
extract is without effect. Xn the end, unfortunately, the patients pass into the more 
common renal condition, where they are intolerant of salt, and salt therapy leads to 
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retention of sodium and water, and the production of oedema. The theoretical interest 
of this condition is that a similar irregularity of tubular reabsorption can be produced 
by the two causes, pathological changes in the tubules themselves or insufficient supply 
of the necessary hormones to en.able normal tubules to function properly. 


C^%e n s 



FIG. 0. — Case of Addison’s disease showing excellent response to 15 grammes NaCl orally per day 

without cortical extract. 




— T/- - ri\<f nf Addison’s disease, showing poor result sometimes obtained even with large 

rlo. <• doses of cortical extract and salt. 


p I oil tUo rnnftitions I have dealt with have been conditions where there is a 
So far . chloride in the blood : the opposite condition does occur, but 

deficiency • * Rnnrine estimation of cerebrospinal fluid chlorides from time 
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retention of sodium and water, and the production of oedema. The theoretical interest 
of this condition is that a similar irregularity of tubular reabsorption can be produced 
by the two causes, pathological changes in the tubules themselves or insufficient supply 
of the necessary hormones to enable normal tubules to function properly. 



FIG. <),’ — Case of Addison’s disease showing excellent response to !.'> grammes NaCl orally per day 

without cortical extract. 



- P-5„ of Addison’s disease, showing poor result sometimes obtained even with large 

«. doses of conical extract and salt. 


-ill the conditions I have dealt with have been conditions where there is a 
So far . chloride in the blood: the ojtpositc condition does occur, but 

deficiency of * ‘ Routine estimation of cerebrospinal fluid chlorides from time 

not nearly the normal limit of 750 mg. per 100 c.c. (128 m.Eq. 

p°er*litre)'^° There if little doubt that cerebro.spinal fluid is a secretion by the choroid 
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plexus and not merely a dialysate of plasma, _l3ut_ it_ is ^5*. 

the plasma and a high cerebrospinal fluid chloride is invanably; asso i blood 

plas^ chloride. and%-ice versa. Wflien urca estimation is carried out on the Wo°d or 
cerebrospinal fluid of these patients, it is usually found to be very g . 

100 c.c. or more, and at first sight the patients appear to he P^amples of a temma 
nephritis. Actually the finding of high sodium and chloride e “extra, 

nephritis is rare, and the great majority of these patients fall » ipypU the 

renal azotxmia” group. In spite of very’ high blood ^dium and amon» 

urine is practically devoid of these elements, although potassium and uma.^^„ 
other substances, are excreted in high concentration. The cause o J? i ■_ 

is far from clear, but it seems possible that some nen-ous_ ac > P ...viorn f have 
pituitary, is involved. A large proportion of patients , 

studied have had intracranial lesions of one form or other. „„,.„r,rToT;r,Tis are 

Apart from these cases, clinical examples of high elearoly’ e o sodium 

rare; one example is Cushing’s sy’ndrorae, where significantly rai d g 
and bicarbonate are not infrequently found. - -c _ = Icnw rprebre- 

It is perhaps not irrelevant to say a few words about the significanc 
spinal .fluid chloride: invariably low cerebrospinal fluid rontent does 

chloride content of the plasma. A fall in cerebrospinal fluid ch rblnrides 

not in any way indicate meningitis; it occurs in any condition where p s 
are low for any reason. This may sometimes cause confusion clinically i Tve-irlv 

where there may be symptoms of meningism; for example, lobar pneuro n > 

always associated with a fall in cerebrospinal fluid chlmides, entirely evidence 

meningeal infection. Low chloride content of the cerebrospinal . t. 

of meningitis unless there are at the same time signs of mem^eal in a , • » 

as a rise in the cell count and protein content of the fluid. _ TTie loi _es in„,est I 

fluid chlorides, like the lowest plasma chlorides are found cc as 

have personally seen in this condition is 72 m.Eq. per litre (422 P -p_py,,„sninal 
sodium chloride); many cases of nephritis also show a marked fall in th p 

fluid chloride level. . , , , anri tbi« 

Tuberculous infection generally is associated with low plasma 
is reflected in a low cerebrospinal fluid chloride, whether there is or is not ^ • 

In tuberculous meningitis, on the whole, the chloride content tends to he “ 

ordinary coccal meningitis, hut contrary to a widespread belief there i ^ 

dividing line between Vhe two. I have gone through our laboratory records for ten 
years, and fig. 8 shows the contrast clearly. The figures shown are the res 



FIG. S . — Distributiort diagram of chloride values in first specimens of cerebrospipal flmd fmm 
meningococcal) and tuberculous meningitis. Shaded portions of the columns among me tuberculous mcnmguis 
indicate cases where a lower reading was found on later specimens. 


first cerebrospinal fluid examination on each patient; in some cases, shaded in the 
figure, a lower value was obtained on subsequent examination, and doubtless if examiria. 
tions had been repeated more often, a further fall in some might have been observed 
towards the end, but from the diagnostic point of view, the values early in the disease 
are the most imponant. If the figures are looked at in another way, it may be said 
that approximately 50°^ ayf cases of tuberculous meningitis have cerebrospinal fluid 

■Very rarely cases of tuberculous meningitis are met with, where there are only 3-1 lymphocytes per cjnm. 
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chlorides of 640 mg. per 100 c.c. or lower on admission, whereas 50% of non-tuberculous 
meningitis have chlorides of 675 mg. per 100 c.c. or lower, 25% of the tuberculous, 
patients have chlorides of 600 mg. per 100 c.c. or lower, while only 5% of non-tuber- 
culous are as low. 

Although sodium, chlorine and bicarbonate are the electrolytes chiefly . concerned 
in acid-base balance of the body, it is perhaps appropriate to include a few very brief 
remarks about clinical changes in serum potassium. As regards the other kations, 
changes in calcium metabolism are too well known to require mention, and there is 
very little known at present about changes in serum magnesium. 

Some years ago I showed that seruin potassium fell to very low levels in attacks of 
familial periodic paralysis, the first example where a fall in scrum potassium was 
shown to have any clinical importance. This fall appeared to be due to an abnormal 
muscular demand for potassium, as we %vcre subsequently able to show by balance 
experiments that the urinary excretion of potassium at the time of an attack fell to 
very low levels. Up to the present, familial periodic paralysis is the only authentic 
conditibn in which paralysis is associated with low serum potassium: I have repeatedly 
found serum potassium as low as 7 mg. per 100 c.c. (less than 2 m.Eq. per litre) in 
alkalosis, without any symptoms, and the low finding after testosterone administration 
or in Cushing’s syndrome is not associated with any paralytic manifestations. - A recent 
paper by Brown, Currens and Marchand (1944) describing attacks of paralysis in 
association with chronic nephritis, and claiming that these arc due to loss of potassium 
is not convincing. 

High serum potassium occurs notably in untreated Addison’s disease, in some cases 
of crush syndrome and in some cases of chronic nephritis with ura:mia, although, 
frequently, a damaged kidney retains the property of excreting potassium adequately 
after it has lost the power of dealing with sodium. In general, moderate rises in scrum 
potassium level produce no symptoms, but very high values above about 10 m.Eq. per 
litre (39 mg. per 100 c.c.) are associated with electrocardiographic changes and perhaps 
terminal heart failure. 

These examples have been chosen to depict the changes occurring in some of the 
serum electrolytes as related changes between the parts of a very delicately balanced 
mechanism, rather than as isolated, unrelated, phenomena, and no attempt has been 
made to cover completely the metabolism of sodium and chlorine. 
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A Review of the Surgical Treatment of Chronic 
Ulcerative Colitis 

PRESIDENT’S ADDRESS 
By R. S. Corbett, M.Chir. 

Under the term “Ulcerative Colitis’*, this disease tvas first described as a “patho- 
logical lesion” by Wilks and Alo.von in Lectures on Pathological Anatomy in 1875. 
Thirteen years later, in 1888, appeared the first clinical description by Sir William 
Hale-W’hite. From this time little was written on the disease for many years. In 1909 
a symposium on “The Non-specific Type of Ulcerative Colitis" was held under the xgis 
of this Society and cases were repotted from six of the teaching hospitals in London. 
The total number of cases collected at that time were 160 and the deaths amounted 
to 71 — a mortality of 44%. This shows that it was a serious disease, and one attended 
with a high mortality. The next discussion here came in 1923, when the late Sir 
Humphry RoHeston summarized the situation by stating that iilcerative_ colitis was 
not a disease in strict sense of the word, but rather a syndrome with fairlv constant 
changes, which may be brought about by different factors. Mr. Lockhart-Mummery 
noted at that time the fatal consequences of the disease and the small advance that 
had been made — ^both in diagnosis and treatment. 

In 1924 there appeared in the Collected Papers of the Mayo Clinic the work of 
J. Arnold Bargen. In this paper he put forward the suggestion that the disease in 
many cases was associated with an infection by a specific organism, closely resembling 
a h^molvtic streptococcus, which is now referred to as a diplococcus. 

In 1936, this Section invited Dr. Bargen to give us a paper on “The Management of 
Chronic Ulcerative Colitis”. It was interesting to hew from the fountain head the 
fedings of the diplococcus, which was considered by him to be the causative organism 
in 80% of cases. At this time he stated that 85% were treated by medical means and 
15% required surgical interference. The type of operation carried out then was 
ileostomv with a 50% mortality. 

In 1940, with Mr. Lockhart-Mummery as our President, this Section discussed the 
surgical treatment of idiopathic ulcerative colitis and its sequelre. 'There was strong 
support for appendicostomy by Mr. Lockhart-Mummerv’. Mr. Norbuiy and Mr, Gabriel, 
On the other hand, the advantages, and the lack of discomfort of an ileostomy were 
reported by Mr. Ogilvie, the, late Sir Arthur Hurst and myself. 

There is no doubt that appendicostomy was the most popular form of surgical treat- 
ment in London only just over four years ago. It is of interest to follow up some 
of the cases treated surgically and sum up the results. 

Diagnosis 

We now regard chronic ulcerative colitis as a definite entitv; a chronic infection subject 
to acute and subacute exacerbations. Clinically, its main feature is diarrhma and the 
stools contain not only blood and mucus but also pus. A secondary antemia is 
always present and there is a loss of weight, with fever. This is frequently foUotved 
by periods of remission and there i-s a tendency to complications. 

The X-ray appearances show an irritated hyperactive colon with loss of normal 
haustrations and constant narrowing, the appearance often being described as “pipe- 
stem” (see fig. la and 12a). This may not be permanent, as was shown by Sir A. Hurst 
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in skiagrams taken before and after nine months’ medical treatment, when the 
haustrations are seen to return. 

Sigmoidoscopic appearances . — Sigmoidoscopy is essential in establishing an accurate 
diagnosis. Since the progress of the disease is from rectum to colon in the vast majority 
of cases, the early and late appearances can be accurately established hy this investigation. 
First, the bowel is seen to be hyperaemic, and later, there is oedema and thickening of 
the mucous membrane, which bleeds easily. A further stage is the formation of miliary 
abscesses in tlie mucosa which rupture and result in ulcers, resembling yellow spots 
scattered all over the wall of the. gut. Finally, the muscular coat is exposed and the 
ulceration extends so that only islets of mucous membrane are left. These become 
oedematous and, as Hale-White said in 1888 “a careless observer concludes that die 
islets of mucous membrane are polypoid growths and the 'exposed muscular coat is the 
natural level of the colon.” So the pseudopolyposis is formed. Final changes are seen 
in the photographs of post-mortem specimens kindly lent by Dr. Cuthbert Dukes (fig. ,1). 



FIG. 1. — Advanced pathological changes in colon. Taken from post-mortem specimens (kindly 
lent by Dr. Cuthbert Dukes). 


AStiology 

This is still very obscure. Pathologists in this country do not consider Bargens 
diplococcus to be a specific cause of the disease. It is true that the coccus can be 
isolated from cases of ulcerative colitis and grown from the ulcers, but it can.be recovered 
from other cases of diarrhoea. It is also normally present in the bowel. Another view 
is that the disease is caused by the Bacillus dysenterire. There is no doubt that the true 
dysenteries are closely allied to this disease and it is of extreme importance to exdude 
any of the specific forms of colitis. This especially applies to the amoebic form which, 
though rare in this country, does crop up from time to time and closely simulates 
the clinical picture of chronic ulcerative colitis. 

To sum up, the causation of the disease is not known. It is characterized by a very 
varied clinical and pathological course. It is subject to exacerbations and periods ot 
remission and complications are very likely to occur. It is a disease in which emotiona 
upset may be an important factor in the .-etiology (referred to by Cullinan and ittkower). 


General Treatment 

There is no doubt tliat medic.al measures must be instituted firsthand .adequately 
carried out. This entails patience and perseverance by both doctor and I 

when these measures fail and it is seen that the patient is losing gfot*". ilininn 
them, or that complications arise, should surgery be considered. The diversity ot opin 
with regard to diet, medication and the many solutions used for irrigation g* . . / 
enemata, and even the introduction of oxygen into the colon, show that the pnjsiciaij 
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are not satisfied tvith any one form o£ treatment. There is no doubt that a number of 
the milder forms of the disease do respond well to conservative measures. 

Indications for Surcical Treatment 

Most authorities will group these under three general headings: (1) Acute fulminating 
cases. (2) Chronic cases which do" not respond to medical treatment or which recur 
in spite' of medical treatment. (3) Cases associated with complications. 

(1) Acute fulminating cases. — If surgei^i is carried out, it is attended with a very high 
mortality’, but ivithout it the patient ivill probably die; and if there is a small percentage 
of recoveries, it seems to me that one is^justified in considering some form of surgical 
treatment in this group. The risk being so very great, operative interference should be 
limited to the simplest possible procedure. In children the risk of operation is very great. 

(2) In the second group, the difficulty lies in deciding at what stage in the course 
of the disease the operation should be carried out. ' If left too long, . the condition of 
the bowel is so serious that ivhatever surgical operation is performed, the final result 
will not be satisfactory. Another school suggests that operation should be considered at 
an early stage and so allow the bowel to recover and make it safe to return to its normal 
function and avoid a permanent fistula. This then should be done before irreversible 
structural changes in the colon occur, such as we have seen in the post-mortem specimens. 

(3) There is general agreement that surgery is definitely indicated in all cases associated 
with serious complications. 

Complications of the disease. — According to figures from the Mayo Clinic complications 
occur in about 15% of cases and are divided up into two groups: 

A major group including conditions such as polyposis (fig. 2), stricture, arthritis, peri- 
rectal abscesses and fisrola:, cutaneous lesions, perforation and carcinoma (3-2%). 



FIG. 2. — Skiagram of colon shoeing an advanced stage of the disease. The translucent areas suggest 
the presence of polypi. (Kindly lent by Mr. Gabriel.) 

A minor group including thrombosed and prolapsed hemorrhoids, anal fissures, 
pruritus, tetany, clubbing of the fingers (hypertrophic osteoarthropathv) and “infantilism 
w’hen the disease occurs in young children. 

Sl'rcic.al Treat.ment 

Appendicostojny. — In 1895 Keetley suggested the use of the appendix for irrigation 
purposp hut it was not until 1902 that Weir performed the first appendicostomy for 
ulcerative colitis. The operation is simple — and gives rise to verv little upset to the 
individual. ' 

T/ie advantages of this operation are: (1) Simplicity attended with very little risk to 
e patient. (2) It allows irrigation of the colon, which can even be carried out bv the 
patient himself. (3) Easy removal of the appendix when not required for further treat- 
ment or tlie colon. 

The disadvantages are: (1) It does not allow absolute rest to the colon as it affords no 
-■Vpril — Proct. 2 
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exit for colonic contents. (2) It does no't always act as a satisfactory entrance for 
irrigating fluids. Alternatively, it sometimes causes constant leakage, even with a 
catheter and spigot in situ. (3) If allowed to close, or to become obliterated, the 
colonic lesion is very apt to recur. (4) If subsequent surgical procedures have to be 
considered, it is a disadvantage both to ‘the patient and the surgeon. (5) There is 
danger of death from peritonitis arising from the .appendix stump' in the course of 
irrigation treatment. / 

The figures given ih the last ten years in this country show a mortality from tliis 
operation of about 20%. 

Cxcostomy , — In 1900 Bolton performed the first ca;costomy; it was of the “valvular" 
type (after Gibson and Senn) similar to that carried out in gastrostomy. This type can 
he considered as an alternative to appendicostoniy, when the appendix is ab.sent, or not 
suitable. The same disadvantages' and advantages can he stated. 

The other type-of- ca:costomy is the “open" type which leaves a free opening on tlie 
surface of the abdomen and has the advantage over the valvular type in that drainage 
of the colon is provided in addition to allowing irrigation to be carried out. Also, an 
easy secondary closure can he effected when it is felt that the bowel has sufficiently 
recovered. In 1928, Santee, of the Belle Vue Hospital. New York, strongly supported 
this type of cascostomy. He felt that this operation fulfilled the three essentials: (1) The 
application of rest to the involved colon. (2) .llie opportunity for irrigation. (3) The 
opportunity for closure without danger when the gut had returned to nearly normal. 
He reported four patients treated in this way: two were closed — one in eleven weeks and 
one at the end of six months. We do not know how they fared after that. 

Both appendicostoniy and ca;costomy have the same object — the treatment of tlie 
colon by means of irrigation. . ’ ' 

Are irrigations the best way of bringing about healing in a diffusely diseased rectum 
and colon, and is it not possible to carry out equally good irrigation per rectum if tliis 
form of treatment is thought to be indicated? Hurst has shown that from radiological 
experiments the cmctim can always be reached by running in a pint and a half of 
fluid per anum and that the colon is completely evacuated by tliis means — especially in 
an Irritative lesion like ulcerative colitis. My own impression about irrigation is that 
the ulceration of the colon has as good a chance of healing when it is kept absolutely 
at rest witliout irrigation or instillations of any sort. Even when the colon is at rest , 
the inflammatory process does not always cease, as we shall see when we review the 
results of ileostomy alone. 

Colostomy . — Colostomy has no real advantage over tlie prci'ious procedure except that 
it puts the diseased portion absolutely at rest and allows functional activity of the 
proximal colon. A transverse colostomy can be considered in those patients who suffer 
from an involvement of the left half of the colon only. I ivas tempted to establish a 
transverse colostomv on a girl of 19 who only appeared to have involvement of the 
rectum and sigmoid. Medical treatment had failed to arrest the disease and the 
barium enema showed- involvement of the left colon, which was confirmed by sienioidos- 
copy. Immediately after the operation a great improvement resulted but the local 
condition persisted in spite of rest and the additional treatment of;Sulphonamidcs locally. 
After two years the patient returned to hospital suffering from bilateral perirectal abscesses 
from which she nearly died. 

A firm indication for this operation is in regional colitis. This forms a distinct group, 
though a smalLone. estimated at 7%. It probably has a very different underlying 
pathology. It is well treated with a temporary colostomy which should in all cases he 
followed by a local resection. 

Occlusion Operations 


Complicated procedures involving a temporary colostomy have been advo 
time to time and will be considered under “Ilcosigmoidostomy”. 


advocated from 


Ileosigmoidostomy is not a satisfactory initial procedure. It has a place in the’ final 
phase of treatment associated with colectomy, when the sigmoid colon has recovered 
from the disease processes and the patient wants to be rid of the fistula. 

If we are right in assuming that in the majority of cases the disease starts in the 
rectum and spreads up alopg the colon, it seems likely that the constant flow of ileal' 
contents will bring about a marked irritation of the 'rectum, with a jirobable recur- 
rence of symptoms worse than the original disease. In a few cases where the rectum and 
sigmoid appear to recover when there is still ulceration in the rest of the colon,' then 
ileosigmoidostomy might he justifiable. 

It IS curious, however, that according to some reports, when this ojieration is carried 
out in the early sMgc.s. the ileal content.s, instead of irritating the rectum appear u, 
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encourage healing, and the rectum recovers rather than gets worse, as in the following 
report: , 

In 1925, Reinhoff, W. F., reintroduced the operation of ileosigmoidostomy to eliminate 
ileostomy. He quoted two cases — the first had an ileostomy and appendicostomy with 
little improvement. Six. months later an ileosigmoidostomy was carried out and the 
appendix removed. One vear later the patient was very fit and reported cured. The 
first step may have had some bearing on this result. In the second case the operauon 
was carried out as a primary procedure, no previous operation being done. Four weeks 
later the rectum was stated to be free from ulceration. 

'In 1931 there was a paper by Arn referring to die treatment of five refractory cases 
by ileosigmoidostomy,'' combined with distal ileostomy {fig. 3, a and h). They all 



(.a) ( 6 ) 

FIG. 3.— <a) Ileosigmoidostomy established after division of terminal ileum, (b) Distal ileostomy formed by 
opening blind end of ileum, (From Hmer R. Arn, Ohio St. med. J?., 1931, 27 , 124-245.) 

appeared to be clinical cures. The operation was followed by daily colonic irrigations 
through the distal end of a divided ileum, brought to the surface in right iliac fossa and 
this appeared to be continued for five years and longer. In one case, irrigation was discon- 
tinued and pain was felt along the course of the colon and in another case, a fistula 
developed which led them to cartV’ out a colectomy. In a third case a woman was 
subsequently delivered of a normal infant by Csesarean section. In 1936 a case is 
reported from the Mayo Clinic which was not satisfactory. 

On the whole this form of treatment is dangerous as a primary procedure. Anastomosis 
to a portion of diseased colon would appear to be wrong. Also the operation is too 
severe to carry out on a patient whom one pictures as feng very seriously ill. It is 
only justifiable in an earlier stage in combination with an ileostomy as^alreadv referred 
to, or with a colostomy as seen in the occlusion operations. An example of the latter 
is described in a report in 1939 by Gaha of Tasmania. He had treated with apparent 
success, eighteen cases in eight years in the following ways (fig. 4) : («) Ileosigmoidostomy 
plus colostomy with occlusion of the sigmoid and ileum on either side of the anastomosis 
by means of two temporary ligatures of heav\' salmon gut. (h) Removal of these ligatures 
and the placing of a third ligature round the sigmoid on the distal side of the anastomosis 
already established — this takes place a year later, (c) After another interval — the time 
not stated — the third ligature is removed and the colostomy closed. In tliis wav the 
continuity of the bowel is retained and ultimately restored. It may take two years and 
requires three exploratory laparotomies. All the patients seem to have survived although 
it appears to be a very complicated method. It should be possible to produce equallv 
good rest and bowel drainage by more simple methods. 

Devine’s colectomy associated with ilcorectal anastomosis can also be included under 
this heading. In 1943 he described a colectomy in stages (fig. 5, a and b). Tlie, first 
stage consists of a division of the ileum 4 in. from the ileocajcal valve and also a division 
of the rectosigmoid ileum is approximated to rectum and a spur formed. One month 
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FIG. r>. — Devine’s method of colectomy for ulcerative colitis, (a) Formation 
spur. (6) Ilcorcctosigmoid septum crushed with an Ochsncr-DcBakcy spur crusher. 
Devine, Surg. Gynec Obstet.i 76, lJi7.) 


of the ilcorcctnl 
{From Sir Hugh 


later an enterotome is inserted to crush the spur. After two months the ileorectal 
anastomosis is closed. The final stage is a colectomy. 

Ileostomy . — ^This operation consists of draining the contents of the small gut throiiirh 
an opening in the terminal part of the ileum near the ileoc:ecal valve and so putting 
out of action completely the whole of the colon. It is a drastic procedure and for this 
reason few physicians or surgeons arc prepared to submit their patients to it, except 
after very careful consideration. 

Historical . — One hundred and fifty years ago internal ileostomy was carried out as a 
temporary drainage of the bowel, a Witzcl method or modification being used. This can 
only be looked upon as a temporary ileostomy, suitable for intestinal obstruction and does 
not have any place in the treatment of this disease, A more permanent drainage w:is 
advocated by John Young Brown in 1912 (fig. 6, a and h). In December of year 
he read a paper before the Southern Surgical and Gyntccological Association of Amt-rica 
on "The value of complete physiological rest of the large bowel in the treatment of 
certain ulcerative and obstructive lesions of this organ.” He emphasized the importance 
of rest in colonic disease and referred to a parallel in the opium treatment of peritonitis 
advocated by Alonzo Clarke (long .since abandoned) or, the more recent so-called 
'•Starvation treatment” of Ochsner (not yet given up and still infiictcd on some patients 
sulTering from appendicitis). Up to this time several surgical procedures had been tried. 
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PJG 6 — Brown’s method of complete phj-siological rest advocated in ini2._ (o) Division of terminal 
ileum with insertion of tube into prorimal end. Removal of appendix with tube inserted into^cum. (4) 

Terminal ileostomy combined with cacostomy. (.From John Young Brown, Surs. Gyntc, Obsteu, 1913, 

16 , 613.) 

appendicostomy, cxcostomy, and ileosigmoidostoiny. Concerning the first nvo, his objec- < 
tions were that they permuted of coionic irrigation and medication only. He brought 
forward another argument against these procedures by stating that, in his opinion, 
as fast as the colon was flushed with, solution it refilled with fscal contents from the 
small bowel so that irrigations were of little value. 

His operation was a combined ctecostomy, after removing the appendi.v, and terminal 
ileostomy after complete division of the ileum near the ileocajcal valve. His e.vperience 
of this operation is based on ten cases. Three for amoebic dysentery and one for 
ulcerative colitis, and one for obstruction. Two were for chronic intestinal stasis and 
three for inoperable malignant growths of the rectum; He states that the case suffering 
from ulcerative colitis was in good health following the operation — no further details 
were given. 

From this time, in the medical literature there were many references to ileostomy. 

From conversation with my colleagues, I find opinions differ in regard to the degree 
of danger and discomfort associated with the establishment of a terminal fistula of this 
sort. The physiologist would lead us to believe that it would be quite impossible for us 
to carry on because of dehydration. This certainly is not the case for although it may be 
a factor in the first few days after the fistula is established, it can easily be overcome by 
intravenous therapy. At a' later stage, the fluid contents that we associate normally with 
the small intestine alter in character and the discharge, within a few months, become.^ 
solid. It is manageable before that period with a suitable container. Later, the discharge 
may lie so firm that the box may be quite difficult to empty and clean. I think one 
can say that a well-established ileostoniv is no worse than a colostomy — in fact, sonic 
say it is preferable. To quote Ogilvie: "There are no unheralded explo.sions and the 
discharge is not offensive.” 

Mortality . — The mortalitv of the operation is seen to average 30%. 

This operation has brought about some dramatic results and it has been stated by many 
that it is the most important advance in the treatment of chronic ulcerative colitis in the 
last ten years. Thi.s was well shown in the first patient treated at St. Bartholomew's in 
1936. Dr. Graham persuaded me to carrv out an ileostomv on a voune married woman 
of 22. ' - . o 

C^SE I. — This patient had suffered from the disease for two j-ears nrior to iieostomv, 
eighteen months being spent in bed. An appendicostomy was established first — seven 
months after the onset — with some improvement. Her condition before the iJeostomy 
was that she was bedridden — down to 4 st. in weight with a Hb.^ which had been raised 
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Her bulse was 120/130 and temp. 99” to 100”. She was 
Sn diS ^nri^n ^ Six weeks after, the operation she was on 

vi^ able tn^livp she had doubled her weight to 8 st. Following this she 

three years (fig 7 a d “ factory for the last 



(a) 


( 6 ) 


FIG. 7 (^Case I). — (a) Condition of colon nine months before ileostomy, (i) The same colon cieht 
years after ileostomy as outlined by’ a barium enema. ^ 


Ideally, ileostomy is only the first step — one of exclusion — tlie subsequent steps being 
excision and finally restoration.' The chances of these stejis being carried out to a 
successful conclusion in all cases are remote when one realizes how severe must be 
the inflammatory reaction around and in siidi an ulcerated colon, and the risk one 
may run in subsequent removal and re-anastomosis. Also, there is the fact referred to 
before, that the disease starting at die distal end of the colon makes the chances of a 
satisfactory anastomosis of small gut to sigmoid or rectum uncertain. 

In 1939 Cattell reported on 24 patients who had been submitted, to complete colectomy, 
following ileostomy. 21 were alive — some for ten years — and the patients managed their 
ileostoniidS quite satisfactorily and they appeared to be active and in good health. 

On the other hand, if an ileostomy is decided upon early in the disease, it may be 
possible to close the fistula and restore the continuity of the ileum. This w.ns advocated 
by' Cattell three years later. Out of 9 case.s, 5 yielded favourable results. Succe.ss of this 
procedure will depend upon (1) an .appreciable period — say six to eight months— free of a 
clinic.al return of symptoms; (2) sigmoidoscopic -.appearance showing the inflammatorv 
processes to have healed or be inactive; (3) a colon which can be distended with some 
evidence of haustal-markings after evacuation of a barium enema. Maingot also 
reported, in 1942, a successful c.ase of restoration following ileostomy established a year 
previously. 

When a terminal ileostomy is decided upon the patient must be made to realize that 
in all prob.ability this condition will remain for the rest of his or her life and that it Ls 
onlv the exceptional case which will allow of the continuity of the bowel being restored 
with or without a colectomy. 

' Types of Ileostomy, Temporary nud P^-rmanciil 

Of the permanent type there arc two varieties: (I) “Terminal" or single-barrel. (2) 
“Loop'^ or douhlC"i5arrcl. 
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A ‘‘terminar’ ileostomy is established by^the division of the ileum at four to six inches 
from the ileocascal valve and bringing out the proximal end as a fistula. The distal 
end is closed and dropped back^into the right iliac fossa (figs 8, a and b). 

A “loop” ileostomy is where a “loop” of terminal ileum is brought to the surface 
of the abdominal wall and supported either by ‘a rod — as is the case in a colostomy — or, 
more usuallv. divided so . as to form two separate openings on the surface (fig. 8, c). 



(a) ®) « (c) 

FIG. S. — of external ileostomy : (a) and (£►) “ Terminal ** or single-barrel, (c) “ Loop 
• or double-barrel. 


This type of ileostomy is advised in the severe fulminating type as it is quicker and 
less hazardous to perform. 

Sometimes these openings are brought out through different incisions; the proximal 
opening will act as an artificial anus and the distal opening may serve as a means of 
applying any form of medicinal treatment required to the diseased colon (figs. 9, a and b). 



M (« 

FIG. 9. — T>T5es of ileostomies — double-barrel ; (c) After Cave and Nickel. (6) After Cattell. 

.\ further use of this distal opening has been advocated by Hurst and Harvey-Stone of 
Baltimore. The former suggested its use for the re-education of the colon prior to 
restoring the continuity of the small intestine. He advocated a reinjection of the fteces 
discharged from the ileum through the proximal ileostomy opening into the distal and 
noting the effect. When this can be carried out without any severe reaction to the patient, 
then he considered that a closure could be effected. The latter used the distal opening 
for injecting the colon with two litres of normal saline and examining the fluid aftM 
retention for some time. If no red blood cells or white blood cells were found, he 
considered the bowel safe for closure. This is ingenious and has been carried out bv 
some surgeons in this covtntry (Maingot, Gaymer jones and McNeill Love). 

Unless the inflammation of the rectum and colon is arrested early in the disease, 
the changes resulting are so extensive that the mucous membrane is destroyed, the 
muscular walls are fibrosed and the function of the bowel can never be restored 
satisfactorily. 

Complications of Ileostomy 

The operation of ileostomy is sometimes followed by complications, apart from those 
associated with the disease. 
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(1) Prolapse of the ileum . — This is the most common complication in the Mayo Clinic 
report and five patients died as a result of it — four from operative interference to overcome 
^ the prolapse. A mild degree was seen in one of our scenes and was svicccssfully treated 
^’y:**'j'^^6ons of phenol in almond oil. Gabriel has noted it in two of his five cases. A 
possible factor producing this complication is the form of bag or box worn, after the 
operation. Fig. 10 shows the bag advocated by Bargcn and used in the United' States. . 
My feeling is that this type of cup may be held partly responsible, and I base this on 
our experience in the management of colostomies. We have all seen the ill-effect of a 
cup over a colostomy. It acts like a .suction bell. It produces prolapse of the mucous 
membrane, or even the whole bowel ivall. The desire of the patient for such an ap]tarentlv 
safe device should be discouraged. The box has gone through many phases in develop- 
ment in our hands. » 

With the co-operation of the instrument-maker, Mr. Donald Rose, we have got 
adequate containers which are not bulky and arc now “stream-lined” (figs. II, n and /t). 



FIG. 10. 


FIG. 116. 


. — Ileostomy bag as advocated by Bar^rt. (From John Arnold Bargen, *'The Modern 
of Colitis”, p. VSt published by C. C. Thomas, Springfield and Baltimore 

FIG. 13. — (a) Ileostomy box fitted over medial ilcost<^y (Case I), (b) Another type of box fitted with 

Outlet (at patient’s request) (Case II). (Note scars of subphrcnic abscesses R. and L.) 


FIG, 10.- 
Management 


(2) Fonualiou of abscesses and fistula -. — This usually occurred between the ileum 
proximal to the stoma and adjacent structures including the abdominal wall, as a result 
of a perforation. In some cases involvement of the distal ileum by the spread of disease 
mav he the predisposing factor that leads to the abscess or fisluln. Perforation of the 
ileum following late ileostomy has been referred to recently by Crandon, Kinney and 
Walker of Boston. They report two cases which resulted in peritonitis and death. As a 
rbev suecest that the ileostomy be performed at least 90 cm. above the ileocaical 

, , ..esumine I think an extension of the disease from the colon along the ileum 

^^r tlVnstnmv is carried out. One patient in our series died from this complication. 

’"h another ne'rfor.-^^^Ld the ileum ju.st proximal to stoma, which resulted in a right 
• and nosterior and a left anterior, suhphrenic abscess from which he recovered. 
ThiTis notJeLred to by the observers, but it has Mt:nrrcd al.so Jn_a pat.en^^^^^^ Sir Philip 


ivlinm l' was nrivilceccl to see in 1936 before I did i 

of a subphrcnic abscess-nine to ten years after the ileos 


my first case, 
tomv. 


He 
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The details of this case were as follows: 

Case II. — Male, aged 21. 

Six years before, onset of diarrhoea. Treated medically (fig- 12 q) until he developed 
a vesicocolic fistula with stricture of the rectum 4 in. up. Weight 6 st. Terminal 
ileostomy through right gridiron incision. Put on 4 st. in two months. Urinary infection 
cleared within three months. Well until one year and eight months when he complained 
of abdominal pain and vomiting. ■ Subphrenic abscess found and drained posteriorly 
(14 oz. pus) (fig. 12. b). Three months later I set out to do a colectomy, 1st stage. 



(a) . (W 

FIG. 12 (Case II), — (a) Appearance of colon three years before formation of vesicocolic fistula, (fe) 
Barium enema four years after terminal ileostomy showing track in right iliac fossa leading to a subphrenic 
abscess cavit>'. 


but found and drained a right anterior subphrenic abscess- A month later a left anterior 
was drained. He returned to hospital two months later on account of a fsecal fistula 
from the right subcostal wound. Skiagrams showed this to come from the ileum, not 
colon. Reformed ileostomy 6 in. from original stoma through a right paramedian 
incision closing the, original fistula. 

(3) Intestinal obstruction is serious, and five out of thirteen of the Mayo series died 
from the subsequent operative interference to overcome the obstruction. It may be in 
the form of an acute ileus or a temporary block soon after the fistula is established. 

I found that temporan- and recurrent signs of intestinal obstruction not infrequently 
occur within the first ten days following operation. This is very alarming to the surgeon, 
and disappointing to the patient. It can usually be overcome by inserting a soft, red 
rubber catheter into tlie fistula so as to extend well into the abdominal cavity. It is best 
not to leave the catheter in the. lumen on account of possible irritation which mav lead 
to adhesions round the ileum and mav account for abscess formation subsequently. 

* Personal Observations on Ileostomy 

I ivould like to refer to eleven patients treated at St. Bartholomew's Hospital bv 
ileostomy since 1936, and to certain difficulties arising in connexion with this operation 
and to the lessons learned from these cases. Four died within six months (36% mortality). 
Of the remaining seven, six are alive and well four to eight years after the operation. One 
died within a year from a perforation leading to peritonitis. 

Good results from surgical treatment depend not only on the care of operative details 
but also on the pro- and post-operative management. The latter implies close co-operation 
between physician and surgeon. 
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Pre-operative care.-— The outstanding point is to overcome deficiencies which are 
associated with this disease in its severe forms. These may be . grouped under the 
following headings: (1) Vitamin deficiency: This is very liable to occur owing to the 
most serious upset of the gastro-intestinal tract. Some vitamins are best administered 
by the intramuscular route, when the patient can be brought to saturation point with 
certainty- before the operation. (2) Amentia: This is always most marked and repeated 
blood transfusions are of die greatest value. In tlie milder forms of die disease this 
treatment alone has produced great improvement; (3) Disturbance of mineral 
metahoUsni. (4) General • malnutrition and inanition. 


Opeuation 

All our cases had gas-oxygen anesthesia and there seems no contra-indication to this. 
Local anesthesia can be used if desired as the operation is usually a limited one in the 
first stage of the disease. 


Incision . — There are two alternatives (I) Mid-line or right paramedian. (2) Gridiron, 
in the right iliac fossa. The former will have to be used when a previous appendicostdmy 
or cecostomy has been done, and this is closed later under local anassthesia. 

The gridiron would appear to be the more satisfactory when the abdominal wall is 
intact, but it must be placed as near the rectus sheath -as possible, in order to fit the 
box comfortably over it. It also allows an easier exploratory laparotomy if colectomy 
is undertaken later. Bringing die ileum out too near the mid-line increases the ri.sk of 
intraperitoneal complications later. On opening the peritoneum, no handling of the 
diseased colon should be done and the terminal ileum should be identified by the fold 
of Treves and brought to the surface. 

If a terminal ileostomy is decided upon, the next step is to divide the ileum about 
4 in. to 6 in. from the ileocmcal valve or more remotely if any signs of disease are present. 
The distal end is closed, and dropped back into the iliac fossa. The proximal end is 
maintained outside the abdominal wall by dissecting back the mesentery, to allow of an 
inch and a half at least of the bowel to project beyond the surface. The mesentery should 
be fixed to the peritoneum at the upper end of the Incision to avoid prolapse (fig. 13). 



FIG 13 — Formation of a terminal ileostomy through a gridiron incision. (1) Peyer’s clamp left on 
proximal end, (2) Insertion of a Winsbury-Whiie tube after removal of clamp. (3) Applicauon of tem- 
porary* box. 


Post-operative care. — I leave the proximal end clamped for twelve to forty-eight hour.s 
f nnssiblc The crushing clamp is then removed and replaced by a ^^'insbury-Wllite 
inserted into the lumen of the projecting gut, and held by a purse-string suture. 
Cl % -.vitl nive the incision a chance to heal — an important factor m the subsequent 
nntient. If the contents of the small intestine contaminate the wound it 
Lomfor , tiie shin will get very' sore. As a first dressing, vaseline gauze can 

r*' -iDD^rcd around the projecting bowel and is comfortable, hen the tube is 

1 ct n is civen a liberal coating of aluminium paste. 

Juminium'lO^arts. and zinc oxide 90 parts. 


‘V;’, , — gauze can 

Wlieii the tube is inserted 
This consists of powdered 
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Another important point in my opinion is to fix a temporary box immediately the 
tube is removed and the fistula is working. This, I am convinced, limits the trouble in 
connexion with the skin. Applications such as collodion, latex or tincture of benzoin 
and other recommended applications, have been, in our hands, a danger rather than a 
help, in the preservation of the skin around the fistula. 

Another small point is the taking of Reduced Iron (jerruin redactum). One of my 
patients is quite convinced that the skin around the ileostomy is kept in perfect con- 
dition by taking enough to cover a sixpence after each meal. 

There 'appears to be only one real disadvantage to a terminal ileostomy, and that is 
when a stricture develops in the colon. This would give rise to a blind loop of colon, 
which cannot be drained effectively. Fortunately; stricture formation in the colon after 
ileostomy is extremely rare, but if it does occur, colectomy is indicated. 

Colectomy . — ^There is no doubt that when one realizes the complications of the disease 
that may follow in spite of ileostomy, there is a place for colectomy in the later stages 
of treatment. Two facjors that may^ have limited this further stage — that of excision — 
ate: (1) The high operative risk. (2) The sufficient relief and subsequent improvement 
in heith following the ileostomy alone, which makes subsequent colectomy seem 
inadvisable. 

Colectomy associated with ileosigmoidostomy seems to be unsound, as this would not 
prevent the development of complications which are known to occur around the rectum • 
and anus, and which may be so serious for the patient. 

Colectomy associated with ileostomy is a sound procedure, and the indications for this 
seem to he:’ (a) In patients who continue to get a lot of discharge from the rectum with 
consequent invalidism, {b) In pauents who develop stricture formation in the colon, 
(c) In patients who continue to suffer from complications of the disease, such as arthritis. 
One patient in the Mavo group obtained complete relief from arthritis, suffered for 
nine years. 

Carcinomata are known to arise in a bowel previously affected by ulcerative colitis in 
about 3% of cases, and under these conditions it is wise to resect the bowel completely. 

I carried out a limited resection in a patient with a long-standing ulcerative colitis who 
developed a carcinoma in the colon, hollowing the excision I left a temporary colostomy 
hoping to improve the condition of the large bowel on the distal side. I then closed the 
tolostomy after temporary improvement with sulphonamides. The patient died from the 
original disease within a year. 

I feel that this type of case would have been better treated with an ileostomy and 
Mmplete colectomy. The ileostomy would have been a small price to pay for his life, 
hrom the Mayo figures, 7 out of 18 patients alive and well fifteen years after an ileostomy 
had had a colectomy. 


' COXXLUSIONS 

(1) The treatment of chronic ulcerative colitis must be based on accurate diagnosis. 
1 ) Adequate and complete medical treatment must be persevered with before any form 

0 surgery is undertaken. (3) The indications for surgical treatment are confined to a 
sntall group — approximately 15%. In those patients (o) where the disease is progressive 
and endangers life in spite of adequate medical treatment; [b) who show relapses or recur- 
rences following an initial course of successful medical treatment; (c) who develop compli- 
cations associated with the disease; (d) in some patients (never diildrcn) who have a 
set ere f ulminating type of disease. (4) Early operation is not justifiable in this disease, 
‘S a rule. (5) The type of operation that will give the best results in the majority of 

1 a len^ depends on the production of absolute rest to the diseased colon. This is best 

ected by means of an ileostomy. The response to ileostomy in the immediate post- 
aiTC t'"^ period is remarkably good. (6) Ueostomy appears to be more efficient in 
disease than appendicostomy, cecostomv or colostomy. Irrigation of the 
siilnX rio great value and has fallen' into disrepute. The value of the 

is u proved. (7) In a small proportion of cases, an ileostomy 

u • "'(b complications. If these develop, or the signs of the disease in the colon 

uncprr-,"'*^ •'* proceed to colectomy. (8) Ileosigmoidostomy is dangerous and 

H-aj] i*" *"v,**!i ** depends entirely on the condition of the sigmoid and rectal 

ilenctpr^, roeal from the patient’s point of view. (9) “Once an ileostomy, always an 

price tbar safest dictum for the majority and to quote Cattell: “An ileostomy is the 

1 we that some patients must pay for life.” 
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President — C. Giix-CAREy, F.R.C.S.Ed. 

IDeceiiiber 1, 19-14] 

CAUSES OF FAILURE IN THE SURGICAL TREATMENT OF 
CHRONIC FRONTAL SINUSITIS 

H. G, Bedford Russell : I wonder how many of us could face with equanimity a 
parade of all our operated cases of chronic frontal sinusitis. VtTien we meet with an 
acute mastoiditis we operate, and we find that in a proportion of cases every cell con- 
tains oederaatous membrane and no pus, but we do not on that account think that we 
have operated unnecessarily, and Wilde’s incision is a recognition, of the importance of 
relieving pressure. In many cases of frontal inflammation the symptoms subside, and 
we have a virtuous feeling at having avoided an tinnecessary operation. But if 
the pressure has been maintained too long, the infection merely crouches for another 
spring when the next upper respiratory tract infection comes along; and so on till one 
day the pressure can no longer subside. 

If the skiagrams show haziness some months after the symptoms have subsided, 
chronic frontal sinusitis is already in being, as in the case of a boy of IS who last April 
had right frontal pain with prolonged deafness and loxremia. No pus was visible. 
Skiagrams showed the frontal sinus was hazy and the- antrum was seen to contain poly- 
poid mucosa. The antrum was exenterated, after which the deafness and toxtemia suddenlv 
improved: and in a recent skiagram the frontal haziness has disappeared. If it had not, 
surgert' would have to be considered, as treatment now is far easier and better than 
if it were left till complete sinus-block occurred a few years later. 

For many years it has been the fashionable thing to temporize with frontal sinusitis: 
the first step will be a submucous resection, or a reduction of the middle turbinate. 
Then perhaps drainage of an ethmoidal cell or palliative treatment of the antrum. 
I have even seen one case in which the rake’s progress included submucous resection of 
the septum, then no less than forty antral lavages, followed by a Caldwell-Luc operation. 
And it often happens that there is a gratifying relief of symptoms after each step. 
But the symptoms may recur, and the diagnosis has to be made" sooner or later; and 
the later it is the worse for the surgeon as well as the patient. By this time the tissues 
in the infundibular region are thoroughly soaked in streptococcal juices, and the bone 
has been somewhat thickened by the previous operative work in the neighbourhood. 
Then, if the local structural considerations permit, intranasal drainage is undertaken; 
and there is no doubt that a percentage of cases do well for a number of vears after it, 
with the help of local manipulations of sorts. 

Howarth has given clear indications as to the tvpe of case suitable for an intranasal 
approach (/. Laryitg., 1931. .y6, 397). 

Finally the case comes to exenteration, the success of which is prejudiced bv the 
deterioration in local and general health which has inevitably occurred. All of which 
is to say that I advocate much earlier diagnosis, and open operation upon the frontal 
as a first step, instead of ns an appendix to multiple jialliativc operations. 

.■Vpr,-^L.vrvxg. 1 
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A common cause of failure is regarding the frontal sinus as an isolated olTeudilr. 
I regard sinusitis as originating in the diffuse inflammatory [trocesscs associated tvitlt 
the exanthemata, influenza, pneumonia and the like. The sinusitis is usually catarrhal 
at the outset, and yields to suitable palliative treatment. If cliildrcn’s sinuses arc 
examined after convalescence from such illnesses, there is clinical and radiological 
evidence of sinusitis in a percentage of them. I recall one case following measles in a 
child of 10, in which the frontal sinuses were found crammed with inflamed polypi, and 
there was already a frontal lobe abscess; but as there was no pus in the nose, it had been 
thought that he could not have sinusitis. 

The diagnosis of sinusitis docs not depend upon 'the presence of Visible pus, for the 
tissues respond to streptococcal invasion by the production of oedema rather than ,pus. 
I have had cultures made in many cases from the submucosa of the frontal after 
sterilization of the surface of the membrane, and found a copious growth of pathogenic 
organisms in cases where no pus has been seen clinically. It is even possible to grow 
bacteria from the deeper layers of biopsies from the mucosa near the ostia of tlic 
sinuses — a diagnostic procedure of definite clinical value. It is important in frontal 
sinus cases to have anaerobic cultures : the infection in frontal osteomyelitis is an 
anaerobe. In one case, anaerobic cultures from the interior of a polypus grew a 
staphylococcus, which clid not come up till the fifth dav. 

In cases of catarrhal inflammation which do not receive suitable palliative treatment 
the infection may persist after the symptoms have disappeared, to recur with increasing 
local damage, with or without pus,- witli further upper respiratory infections until the . 
swelling happens to force recognition by the occurrence of sinus-block. So that the 
behaviour of a sinus in response to operative treatment is conditioned by previous tissue 
damage, and cut he never so wisely, the surgeon’s results are, to some extent, determined 
by matters outside his control. . . 

This view calls for recognition of catarrhal frontal sinusitis while the local changes 
are reversible, and the immediate institution of suitable palliative treatment. 

Failures due to technical imperfections are largely the result of fear of damaging the-- 
appearance or the function- of neighbouring organs or of causing osteomyelitis by- 
opening up cancellous bone. The few cases of osteomyelitis I have seen have qiiitc 
certainly occurred owing to a lack of wide exposure. A case was recently seen in which 
an external operation had been done through a small incision, which had failed to 
disclose the existence of imprisoned oedema. I liave not seen osteomyelitis follow the 
complete removal of infected mucosa, with the ventilation which can only be achieved 
by a free exposure. 

Cosmetic failure has been less in my cases since the avoidance of delay entailed hy 
multiple palliative operations. On the assurnption that the origin of the frontal 
trouble must have been a diffuse affair, an increasing number of cases have been 
treated by exenteration of all the sinuses upon one side at the same time. 

A median incision has been employed in over forty cases during the last six years 
and has been found to give satisfactory access, especially if both sides have to he 
examined simultaneously. 


Diplopia, even of temporary duration, seems less likely to oecur tvith wide elevation 
of a sheet of periosteum including the origin of the .superior oblique pulley rendered 
possible by this approach. 


Exenteration has heretofore not commended itself in the case of young subjects 
owing to the resulting disfigurement; but recent work by plastic surgeons offers reason- 
able hope that this difficulty may be overcome after a suitable interval by the intro- 
duction of fre.sh cancellous bone chips to restore the lost contour. Mowlem has successfullv 
emploved such grafts for restoring defects in the cranium, the mandible and the long 
bones, so that the method should be applicable even to large sinuses approximating 
to the external angular process. Osseous union with the underlying frontal remnants 
will obviouslv be desirable, and though it may be necessary to roughen any very dense 
cortical bone to ensure this, simple removal of the overlying laver of scar is usuallv 
sufficient. Experience will show how soon after exenteration it should be safe to insert 
the bone chips. With the help of penicillin and chemotherapy it might be possible 
Ml suitable cases to avoid the long wait that has seemed prudent hitherto. I report 
two successful cases, one of two years’ standing and one of six weeks’. 

Recurrence of attacks after exenteration has occurred in some of my cases, and has 
hern invariahlv associated with an upgrowth of mucosa from the nose in an attempt 
to refine the cavity from which one had so carefully removed it. This ‘‘colom’vio^’ 


colonizing” 
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habit of the mucosa is of service in the other sinuses, but in the case of the frontal the 
upgrowth tends to get nipped by scar-tissue in the region of the infundibulum owing 
to the removal of bone which is occasioned by most operative pro'cedures with an 
external approach. During the last two years in an attempt to checkmate this colonizing 
habit, the infundibular mucosa Has been invaginated into the nose and allowed to hang 
down as a polypus, while the wound above has been packed, its pedicle being severed 
a few weeks later. Cases have been observed for two years after this procedure without 
evidence of upgrowth of mucosa. 

Skin-grafting by Ferris Smith’s method was tried in several cases from 1935 onwards, 
and the opinion was formed that this method is not the complete solution of difficulties. 
The behaviour of grafts is variable. There is a tendency’ for the skin-graft to proliferate. 
Out of ten cases so treated in that year, recurrence of symptoms has, necessitated reopen- 
ing of the sinus in three cases. In one case the frontal sinus cavity was found occupied 
by a sort of cholesteatoma. In another the nasal mucosa was found to have re-lined 
most of the cavity. In another case there was invasion of part of the nasal cavity by 
a skin-graff implanted in the frontal sinus. The suggestion is made that success in 
skin-grafting, operations depends on. the fact that the skin-graft prevehts invasion by 
mucous membrane, so permitting scar-tissue to fill the cavity. In one case of exenteration 
in which the wound was left open and packed for several months, there followed an 
ingrowth of squamous epithelium which reached as far back as the posterior ethmoids, 
causing crusting. Ic completely disappeared in about four years. 

In conclusion, I am in favour of wider recognition and palliative treatment of the 
catarrhal stage, which will often prevent the need for operation years later. If opera- 
tion becomes imperative, it should usually consist of open operation and exenteration 
at the outset with avoidance of the usual series of palliative operations. 


Tantalum Implants for Skull Defects 

Lieut.-ColoneI Norton Canfield, U.S.A.M.C.: The frontal sinus has ever been one of the 
most difficult regions for the rhinologist. Head pains or headache is so frequent that when 
it occurs the patient refers to it himself as his “sinus” or his “sinus headache”. T^e 
frontal sinus must always be considered with such a complaint and to establish it as 
a definite astiologic factor for the pain has taxed the ingenuity of our most intensive 
diagnostic methods. Even when infection exists in the frontal sinuses it mav not be 
the cause of the symptoms. Hence patients with diseased sinuses are often treated by 
operation and receive no relief from the pain. Because of many failures to relieve pain 
which was thought to be due to diseased frontal sinus, I have come to believe that pain 
does not emanate from chronic frontal sinus infection without increased intrasinus 
pressure. To demonstrate this pressure, a combination of intranasal and X-ray examina- 
tions, and at times an actual trephine of the sinus wall mav be needed to give us the 
necessary evidence. 

Having decided that the sinus must be opened, and portions of its bony lyall removed 
to effect a cure, we have constantly before us the consideration of the post-operative 
cosmetic appearance of the patient. Failure to remove the infection at the first operation 
causes delayed healing of the wound. Excessive removal of bone causes disfiguring con- 
tours. Various methods have been designed to eradicate the disease and leave the patient 
happv about his scars. Methods of plastic revision of the contours by living tissue 
and foreign bodies have both been tried, but even so, the ideal and certain method 
has not yet been devised. 

As I mentioned at the meeting" last May (Proc. R. Soc. Med., 1944, 37 , 674), the 
clement tantalum is in many ways ideal for cosmetic restoration about the head. 

Major John Kane will report some actual cases of injury involving the frontal sinus for 
which tantalum has been employed. 

Lieut.-Colonel R. G. Spurling (Senior ConsuUant in Neurosurgery, U.S.A.M.C.), who 
showed a film of the technique of plastic repair, said that the film had been made for 
the instruction of neurosurgeons in the Army so that they could better restore the 
deformities caused by war wounds. The application of the method to the whole 
problem of restoration after sinus operations was Colonel Canfield’s idea. Many of 
these war wounds had involved the frontal sinus and the base of the nose, and with 
tantalum it had been possible to obtain satisfactorv cosmetic results. His personal 
experience of tantalum extended back only for two and a half years, hut the first case.s 
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were reported four and a half years ago; so far as' was known the results had stood 
up to the passage of time, and tantalum had proved to be a perfectly inert material for 
burying in the tissues. 

The fdm was then "^projected. It illustrated one-stage ajtd two-stage procedures as 
carried out at "the Walter Reed General Hospital, Washington. Tantalum plates of a 
thickness of 15/1,000 in. were ideal for cranioplasty. ‘ The fdm began by showing the 
Impression being taken on dental compound of the skull defect and then the various 
stages of the plastic operation. 

Several of the cases had been reported from various clinics to have developed infection 
after the plate was inserted— in other words, soft, tissue infection — and this had been ' 
treated successfully without disturbing the plate. In fact, at one of their hospitals 
the medical officer in' charge had drained the brain abscess through a hole he had made 
in the tantalum plate, without disturbing the position of the plate in the least, and that 
patient had remained well during a period of three months’ observation before, return- 
ing to the United States. Therefore he thought that this tantalum clement was a 

very important adjunct to surgery. 

Major John Kane, U.S.A.M.C,, then read his paper describing the use of tantalum in 
some cases of injury involving the frontal sinus. 

The President said that two main points for discussion arose from the papers, the 
choice of the type of operation according to the pathological conditions present, and 
the merits of obliteration of the frontal sinus by tantalum implants or bone chips. 

Personally, he felt that, whenever possible, the bony walls and mucous membrane of the 

ostium should be preserved. To avoid chromcity and more extensive operations, he 
was in favour of temporary drainage by means of a small -opening in the floor of 
the sinus in subacute and early chronic cases, 

Walter Howarth : Some ^twenty years ago I said that in my opinion the ethmoid was 
the key to the frontal sinus, and in the intervening years I have not seen any reason 
to modify that opinion. This being so, it follows to my mind that the reason why some 
cases of chronic frontal sinusitis do not get well after operation is because the ethmoid 
has not been dealt with adequately and so reinfection or recurrent infection occurs from 
below. ' 


There was one specimen in the Onodi collection. No. 93.1 (illustrated in the catalogue 
which Mr. Layton drew up for the Royal College of Surgeons), which illustrates mv 
meaning, as it shows a remarkable development of the labyrinth. Here is a large 
sinus extending laterally almost to the temporal fossa and expanding the roof of the 
orbit backwards towards the lesser wing of the sphenoid. The fronto-nasal duct is 
distorted to a chink by two encroaching anterior ethmoidal cells, and the posterior 
one of these has an orbital procc.ss, an orbito-cthmoidal cell. There arc abnormal cells 
of the bulla group and others in most unusual situations. If is enough to fill one 
with despair should one have to deal .mrgically with infection in such a maze. Fortu- 
nately, however, the majority of ethmoids arc much simpler, though — like fingerprint.s — 
no two are exactly alike. 


Exposure of the nasal end of the fronto-nasal duct by the high resection of the 
anterior end of the middle turbinate is a procedure of the greatest value which 
undoubtedly can produce resolution in a certain number of cases of not too long 
duration; but in the majority of ca.ses simple drainage is not enough, and we must 
prevent reinfection. For this reason, I like to cxcnteratc the anterior ethmoidal cells, 
and to do this I employ the method designed by Mo.shcr. This begins by breaking into 
the cell of the agger nasi and then going backward external to the line of attachment 
of the middle turbinate, Ry this means, it is ca.sy to clear any cells that encroach on 
the fronto-nasal duct and floor of the frontal sinus. All that is then necessary is to 
-pass a series of solid, metal sounds up into the sinus. No rasping or cutting in the 
region of the bony ring that guards the sinus^ should be attempted. This is unnecessary, 
and it will he found that the sinus now drains freely. I do not like washing out, and 
content mvsclf with tlic passage of sounds and occasionally pass a silver wire tipped 
-with solid silver nitrate to reduce any exuberant granulations or swollen miico.sa in the 
neighbourhood of the o.stium. 


A iiood manv of the cases referred to me have had several previous operations and 
have had fistulous tr.acks. In these, and in cases that have not yielded com- 

? — external approach is advisable. I still think 

exposure. I have 


some have had fistulous ir.acXs. in inese, ana in casc.s that have not 
1 ,,, the intranasal operation, an external approach is advisable. 

TlmMhc incision and method that I have long advocated give the best exj: 
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.given the transantral, infra-orbital and other routes a good trial, but I am unable to 
get a satisfactory exposure of the anterior edimoidal region and the fronto-nasal duct. 
I like to see tvhat I am doing, and particularly do I like' to see the posterior wall of 
the sinus and its lateral extensions. . . 

When we open these sinuses it is often obvious that the reason for the failure of the 
intranasal and other operations is that an infected ethmoid is the cause. Naturally' 
there is a limit to what can safely he removed by intranasal means. If the infected 
ethmoid is removed and free drainage assured, making a very large fronto-nasal duct 
by removing the nasal process of the frontal bone and the ascending process of the 
superior maxilla and skin-grafting this, the large majority of cases get tfell. 

Why, in some cases, does this operation fail, and why, in others, is it an unsuitable 
procedure? ‘(1) It may fail because the drainage and ventilation' through the new 
fronto-nasal duct are not adequate. This is by far the commonest reason and is 
usually the fault of the surgeon. (2) It may fail when the sinus is loculated, as I well 
remember in one case in which later there was found to be a large loculus in the 
temporal region, communicating with the main sinus by a very small opening. (3) It 
may fail because the other sinus is infected and communicating by a hole in the 
intersinus septum. On several occasions, by enlarging this hole, I have drained the 
two sinuses into the one side. (4) It may” fail because behind the sinus there is a 
leaking frontal lobe abscess. I have 'had three cases of this nature, and they may be 
very difficult. It is a possibility that should be borne in mind, and that is why I like 
to see the posterior wall of the sinus. 

In what cases is a drainage operation unsuitable? One sometimes comes across 
long-standing cases in which there is high-grade degeneration of the mucous membrane, 
denuded bone, necrotic areas and fistulous tracks. Such cases are to my mind only 
amenable to an obliterating operation, and by far the most satisfactory of these is 
Riedel’s. Fortunately, the cases requiring this procedure form a very small percentage. 
The resulting deformity is severe, but this should not influence one’s judgment. In the 
excellent film shown by Colonel Spurling and the admirable results obtained by Colonel 

■ Canfield and Major Kane, we have seen how wonderfully the cosmetic aspect can be 
improved, and I am always lost in admiration at the results achieved by my colleague 
■ Professor Kilner in my own cases that require plastic surgery. It is certainly an 
additional comfort to be able to adopt the right surgical procedure without a qualm. 

• Norman Patterson said that in his opinion the large majority of cases of suppuration 
in the frontal sinus recovered without any surgical interference at all. He agreed with 
Mr. Howarth that the ethmoid was the key to the whole situation because polypi or 
inflammation in this region interfered with drainage. Cases of frontal sinus suppuration 
might be divided into three groups. The first group consisted of those in which there 
was little change in the mucous membrane lining the sinus. Most of those cases would 
get well by non-surgical treatment, aided, when nccessar)', by chemotherapy. There 
were other cases in which the mucous membrane was diseased, often associated with 
polypoid masses interfering with drainage, which might come within the realm of 
surgery. There was a third class where the bony walls were diseased: possibly a fistula 
was present which opened on the surface. Orbital or intracranial extensions might occur 
without any obvious defect in the bone. He had encountered a case where there was a 
subperiosteal abscess, a frontal sinus abscess, and an epidural abscess, without any gross 
involvement of the hone. The infection, however, had percolated forwards dirough the 
anterior wall and backwards through the posterior wall. Tlie class of case in which 
these conditions were present — obvious disease of the mucous membrane or bony walls — 
should be treated by fairly extensive operation. Each case must 'be judged on its 
merits. The operation he advocated in cases where frontal sinus disease was associated 
with gross changes in the ethmoid, was one which made a complete e.xposure possible; 
he intended to describe his method at another meeting. It was quite impossible to 
deal adequately with the ethmoidal galleries, especially if they are packed with 
polypi, by any intranasal method. 

He had seen only one case of osteomyelitis associated with an operation for frontal 
sinusitis. This was a patient sent to him from the East; after nine operations, including 
the removal of nearly the whole of the frontal bone, he recovered.' He had seen three 
cases of osteomyelitis, all fatal, following operations on the antrum of Highmore. 

■IVith regard to incisions, he thought the best incision was just underneath the 
hairv- eyebrow. He considered a median incision disfiguring and quite unnecessarv'. 
As far as diplopia was concerned, a permanent diplopia seldom occurred. Practicallv 
-4pril — L.vrvxg. 2 
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the only operation which he performed on the frontal sinus, if the case did not clear 
up by drainage, involved complete removal of the anterior wall and floor. This left a' 
certain amount of deformity which could be remedied later by employing a fat graft; 
the employment of tantalum might offer a solution of this problem. 

V. E. Negus said that he had had a great deal of trouble widi chronic frontal sinusitis 
during the whole of his professional career, and particularly during the war. 

In acute fulminating frontal sinusitis, from practical experience he thought the 
solution would lie in the treatment of the- maxillary sinus by lavage, together with 
penicillin. 

In chronic frontal sinusitis he took it that they were all agreed, with the possible 
exception of Mr. Bedford Russell, that evcrj'tliing possible should be done inside the 
nose first before any external operation was attempted. He had strong views about that; ' 
for example he saw a certain number of cases which had failed- because the septum had 
not been put straight. It was impossible to expect the frontal sinus to show a satis- 
factory' recovery if the nasal fossa on tliat side were much obstructed. Sometimes the 
maxillary sinuses or ethmoidal cells had not been dealt witli properly. He would there- 
fore make every effort to cure the patient’s frontal sinusitis by intranasal treatment. 
He did not subscribe to the opinion that, the patient must not be submitted to a 
second operation and that the first operation must be so thorough that the patient 
w'ould not require another. He saw no objection to a second operation if this were 
necessary. He would reserve the external operation for cases which had,, failed with 
simpler measures. 

When the patient was still left with headache and discharge due to frontal sinusitis, 
then an external operation was advisable. Intranasal operations to enlarge the fronto- 
nasal duct did not .appear to be sati.sf.actory. If the patient had received all the treat- 
ment which could be carried out inside the nose without alleviation, what should then 
be done? One view was, that sinuses should be looked upon as unnecess.ary, super- 
fluous, without function, and should therefore be destroyed. The . other was that an 
attempt should be made to restore them to their natural condition. .He took the latter 
view. In the frontal sinus he attempted to give free ventilation and drainage by making 
a new and larger fronto-nasal duct without destroying or interfering with the sinus, 
itself. 


To obliterate tire sinus was very difficult. Often there were pockets left which formed 
recurrent abscesses; he had h.ad to reopen in these cases, lift up the skin, and put in 
a sac-like skin-graft. Should the lining of the sinus be removed? He thought it should 
not be, thus accepting the original recommendation of Howarth. The procedure seemed 
to be unnecess.ary, and a, number of cases got pocketing afterwards. He had had to 
operate on some of the failures. 


He could not see the object of the mid-line incision. It seemed to be going -further 
away from the area one wished to approach. It tvas not necessary to remove the rest 
of tlie floor of the frontal sinus as was done in the original Howarth operations, but they 
were greatly indebted for other details of the operation. Through the opening made 
it was possible to .get a clear view of the hase of the skull, and the ethmoidal cells 
could be removed if they had not already been cleared intranasally, which was .a 
difficult procedure. He did not -believe that more should be done than was required, 
or more ciliated epithelium removed than w.as absolutely necessary. 

Following up his fronto-ethmoidal operation, he put in a tube and a skin-graft, which 
should not be too large, packing, if necessary, with a small piece of ribbon gauze 
covered with oiled silk. After removal of the tube ten days later there should be no 
necessity for after-treatment, and it should he possible to pass a cannula or sound 
easily into the front.al sinus. 

He had collected the records of 100 p.iticnts on whom he had operated bv the 
extern.al route. Practic.ally all of them had had everything done inside the nose that 
could be done, and sometimes rather more than seemed to be desirable. He had 
Hivided the cases into two groups, pre- and post-1932, that heing the year in which he 
n-iH started to put in a skin-graft in every c.a.se. Of the 31 earlier cases 10 were cured 
14 were unsuccessful. By ‘cured he meant that they had no .symptoms and the 
rosmctic result was good. Of the 14 unsuccessful cases 4 had later a grafting operation 
a successful resfdt. and 8 an obhtcration operation. Seven were untraced. Of the 
''e Va,..r cases' 20 of whom had undergone previous external operations elsewhere; there 
h d bcL good results in 56 (die patient had hecn freed from headache and discharge): 
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of the remainder 12 were untraced, and 2 were of such recent date that it was unfair 
to include them. The -had results numhered 7; of these 2 had to have a second 
graft and 3 had' ohliteration afterwards. One of these cases was a neurotic individual, 
who ’committed suicide afterwards. Two others died after operation. On^ case had 
skin-grafting by someone else previously and later developed an orbital abscess which 
was treated by an ophthalmic surgeon. He included it only because he did an external 
operation; the patient died of occipital abscess. The other case which died was also 
not straightforward, being one of osteitis fibrosa. 

He concluded by expressing the view that the operation . was safe, and it had given 
him satisfaction. 

L. Graham Brown said tliat he associated himself with those who had already spoken, 
particularly Mr. Negus, regarding the lines of treatment of the chronic condition, but 
he could not help wondering why surgeons did not draw a greater analogy between 
the frontal sinus and the antrum, and treat them in much the same way. He differed 
from Mr. Negus concerning the performance of an operation on the chronic sinus 
when the condition was jvell established — the history chiefly as well as the X-ray appear- 
ances would inform one on this point. He would not hesitate in such a case to make 
a further extension outwards of the incision at the inner canthus if this was necessary 
to get a good view of the cavity of the frontal sinus. Moreover he thought it was neces- 
sary to remove a membrane which was polypoid or which was actually very’ thickened. 
The latter was in fact a “pyogenic” membrane and if it was allowed to remain a bad 
result would ensue since it would go on forming pus. He thought the results of 
removing as much of the floor of tlie frontal sinus as necessary for, the above purposes 
were satisfactory. Drainage into the nose by means of a large rubber tube should be 
carried out for quite ten days. The opening certainly cicatrized considerably, but so 
did the opening into the antrum, but there remained almost invariably sufficient 
aperture to drain the sinus. 

T. B. Layton said that there were two causes of failure of operative surgery other than 
those indicated. -One was the nature of the disease and the other was the fact of 
operation. Lister said that inflammation tended to get well by itself if the cause of 
the irritation were removed, and that was the reason why drainage was such a wonderful 
operation against the pyogenic reactions of the mucous membrane of the sinuses. But 
there was another reaction and that was the polypoid reaction. Tire cause of this 
tvas not as yet known. He was taught that it was the result of the suppurative reaction 
and that it was necessary to find which was the suppurative cell and to drain that. Then 
the Test of the mucous membrane would get well. This was the teaching of that great 
rhinologist F. J. Steward; but it was one of the few points on which his teaching, was 
wrong. If they did not know the cause of the irritation in the polypoid antrum 
operative surgery would not cure it. because, after all, these operations came down to 
the question of drainage. 

The other cause of failure was the fact of operation. If the diagnosis of frontal 
sinusitis were made on a headache, operation would make that headache worse, and if 
another operation were done it would be made worse still, while if there were a third 
operation that unfortunate person would probably have a headache for the rest of 
his life. , ' 

A suppurative sinusitis following the exanthemata was very rare indeed. Tlie cases 
could be finally got well bv correct treatment. Children who had had whooping-cough 
were examined to-day’ by’ X-ray’S and it was founH that a verv large number of them 
had got swollen mucous membranes in the maxillary sinus. Either that should not be 
labelled sinusitis or there should be an approach other than operative surgery. 

Musgrave Woodman said that most acute cases resolved under conservative treatment 
and he never operated at all if it could be avoided. A direct opening into the frontal 
sinus for drainage in the acute stage would as a rule prevent a chronic sinusitis arising. 
Mr. Howarth was not quite right when he said that if the operation failed it was the 
surgeon’s fault. He found skin-grafting of the frontal duct a difficult procedure and 
one liable to fail. Mr. Layton was probably mistaken when he talked about the absence 
of sinusitis following exanthemata. The fact was that most of these patients were ill 
and in a state of depressed vitality and had not sufficient power of reaction to form 
pus in a sinus. 

.\PRIL — I.ARYXG. 2‘ 
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The President said that he .agreed with Mr. Negus as to the v.aluc, in some c.ases, 
of Kisch’s operation. He had found that, owing to the limited removal of the floor 
there was less tendency, in this operation, to closure of the fronto-nasal opening. There 
were cases, however, in which complete removal of the lining membrane was essential. 
There were obvious advantages in an approach through the anterior w.all, leaving the 
orbital contents intact. He would like to have heard the views of those with experience 
of Lotlirop’s operation. 

Bedford Russell, in reply, said that he agreed with the President’s remarks about the 
taking away of the supports; that w.a^ one difficulty in operations carried out by the 
external approach. He had devised an aseptic drainage operation through an external 
incision where one removed the bone but did not transgress the mucous mcmbr.anc. 
He operated on some of these cases twenty-four years .ago and saw one of them recently, 
in which a canntila would pass easily into the front.al, and where there had been 
no return of headache. 

Colonel Canfield had mentioned the question of pain persisting in spite of operation 
on the sinuses. Pie himself had h.ad one or two such cases. They seemed at the outset 
to need operation, but showed no improvement in the symptoms afterwards. Colonel 
Canfield had said that the pain was always due to jiressure, but with that he could 
not agree. Pressure was not present and had not been present since the operation in 
three of the cases in his experience, but hypertesthesia was present. He beliei’ed that a 
neuritis or perineuritis of the gasserian ganglion accounted for the pain persisting after 
operation in these people, and he still had hopes of the neuritis subsiding. 

He agreed with "Mr. Layton in that he recognized suppurative and polypoid types of 
sinus trouble. But he disagreed with him in Ins poor opinion of the results of operation 
on polypoid cases. 

A cause of failure in chronic frontal operations was that one had omitted to de.il 
with the other frontal sinus. He agreed that prolonged pressure in the frontal was 
often shown by absorption of either anterior or posterior w’all, and it was necessary 
therefore in cases of an anterior perforation to keep in mind tire possibility of a frontal 
lobe abscess. 

Colonel Canfield said that it would now .appear that as tantalum could be tolerated 
they did not need to be quite so conservative m the removal of bone, because the defects 
could be repaired at a later operation by means of tant.alura. 
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Section of Ansesthetics 

• President— Frankis T. Evaxs, M.B.. D.A.. 

[January 5, 1945] 

DISCUSSION ON EXTRADURAL SPINAL BLOCK 

Dr. C. J. Massey Dawkins : Extradural spinal block is a method of regional antesthesia 
obtained by injecting an antesthetic solution into the epidural space. It was first intro- 
duced in 1921 by Fidel Pages of Barcelona and was developed ten years later by 
Dogliotti of Milan. Since that date it has come into general use in South America 
and to a lesser extent in the U.S.A. and on the Continent, but there is no reference 
to it in the English literature whatsoever. The epidural space lies between the 
parietal and medullary layers of the dura mater. It is closed above by the fusion of 
these two layers at the foramen magnum and below by the posterior sacro-coccygeal 
ligament. It is pierced on either side by openings for all the spinal nerves. . The 
interior of the space contains loose areolar tissue and numerous blood-vessels and it 
has an average diameter of about 4 mm. Experiments with lipiodol have shown that, 
if injected into the epidural space it diffuses along the nerve roots through the inter- 
vertebral foramina and comes to lie in the paravertebral tissue. This diffusion is quite 
rapid, experiments having shown that the pressure in the space produced by the rapid 
injection of 10 c.c. of saline, returns to normal in twenty seconds. It is in the para- 
vertebral area that nerve block occurs when an anaesthetic solution is injected into the 
space, the injection being made, usually, in the lumbar or lower thoracic region. No 
absorption takes place through the dura mater, the anesthetic effect beginning where 
the medullar)' layer fuses with the perineurium of the spinal nerve at the mid-point 
of the intervertebral foramen. In addition to the spinal nerve the grey and white 
rami communicantes of the sympathetic will also be affected, which fact constitutes 
one of the great advantages of the method. It is quite impossible for any antesthetic 
fluid injected into the epidural space to reach the vital centres in the medulla. 

It was discovered by Heldt and Moloney in 1928 that a negative pressure of — 1 to 
— 18 mni.Hg exists in the epidural space. This was confirmed by Bonniot (1934), who 
found, also, that the pressure could be increased tenfold by tipping the patient head 
down, which he ascribed to the effect of gravity on the cerebrospinal fluid causing a 
local increase of the negative pressure in the lumbar region. Thetc are two theories 
to account for the existence 'of this negative pressure; first that a cone of depression 
is produced in the dura mater by the advancing needle point, thus creating an artificial 
space; secondly that there is no negative pressure when the spine is extended, on 
flexing the spine the vertebral canal is lengthened by separation of the vertebral arches 
and consequently the volume of the epidural space is increased, thus creating a partial 
vacuum, but only for a short time as there is a compensatory influx of venous blood. 
The recognition of this negative pressure is vital to the success of extradural spinal 
block and various methods have been evolved to -demonstrate it, Scbrechts advised 
deliberate puncture of the dura mater and then withdrawal of the needle until the 
flow of cerebrospinal fluid ceased, but there arc obrious defects in this method. 

-April — .Ax.^sth. 1 
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Dogliotti (1933) relies on the sudden loss of resistance to an injected fluid, he attaches 
a 2' c.c. syringe filled with saline to the spinal needle and maintaining pressure on the 
piston, observes the exact moment that the needle penetrates the ligamentum flavum, 
indicated by the sudden free movement- of the piston. Gutierrez (1942) relics on the 
sign of the drop. He fills the needle witli saline, leaving a drop hanging on the hilt, 
which drop is sucked into die needle by the negative pressure when the epidural space 
is reached. Odom (1936) has improved on this by fi.xing a capillary glass tube con- 
taining a bubble of air to the needle, movement- of the huhble, towards the spinal column 
being easily visible. If the needle is advanced too far and the theca is tapped, the 
cerebrospinal pressure will cause the bubble to move in the opposite direction. It is 
vital to be certain of the position of the needle tip, especially ivhen making the puncture 
in the thoracic region where the puncture of the dura mater might lead to permanent 
damage to the spinal cord. 


I first used this method of anmsthesia in a case of pulmonary tuberculosis, the 
operation being a second-stage thoracoplasty. The patient was extremely ill and a 
local, anmsthetic was impossible as his first-stage wound had become septic. Any form 
of inhalation or intravenous anmsthesia would almost certainly have proved fatal, leaving 
epidural block as the only possible method. The operation was successful and aldiough 
the patient died a few days later it was felt that the anmsthctic was not to blame. I have 
since extended the use of this form of anxstliesia to all thoracic operations and to many 
abdominal ones also. In an effort to obtain a greater margin of safety I have slighdy 
modified Odom’s technique. The indicator is permanently attached to the spinal 
needle as, if the joint is not airtight, a false movement of the air bubble may take 
place; also it is easier to handle all-in one piece. A cannula has been made to fit 
outside the needle, allowing the needle to be removed when the epidural space is reached, 
leaving the blunt-cnded cannula in position. This minimizes accidental penetration 
of the dura mater. Any type of local anmsthetic can be used, but I much prefer 
nupercaine because of its longer duration. I commenced using nupercaine in a strength 
of 0-1% but found that this was, occasionally too weak, and I am now using 0-15% or 
0-2%, the maximum safe dose at the latter concentration being 60 c.c. 20 drops of 
adrenaline (1:1,000) are added to limit spread and prevent toxic absorption. The 
solution is made up with half normal saline which gives a specific gravity of T00_35, 
so that with the patient in the head-down position an accidental subarachnoid injection 
would diffuse away from the medulla. 

The anaesthesia produced in c.xtradural spinal block is almost entirely a sensory one, 
the motor nerves being little if at all affected. This fact is of the greatest importance 
as it enables operations to be performed on any ‘part of die body, except that supplied 
by the cranial nerves, without danger of respiratory failure due to paralysis of the 
phrenic nerves. The reason for this selective action is probably to be found in the 
relative sizes of the motor, sensory and sympathetic nerve fibres. The motor nerve 
fibres have an average diameter of 2-20 /i, while the sensory and sympathetic fibres 
have an average diameter of )4-2 /<; the anaesthetic solution penetrates the smaller fibres 
with much greater ease. Also, the dura mater over die posterior root ganglion is much 
thinner than elsewhere and it appears possible that some absorption may take place 
with consequent paralysis of the ganglionic cells, which are entirely sensory. It has 
been found with continuous caudal anmsthesia, lyhere the epidural .space is approached 
from the sacral hiatus, that some motor paralysis does come on after ninety minutes, 
but it is never complete. 


Technique: The patient is given morphine grain according to age, together 

with atropine grain 1/ 100th three-quarters of an hour beforehand. If a thoracoplasty 
is to be done, the patient is given a tablet of amethocainc to suck; this is 
to enable an airway to be used, as thc_ glossopharyngeal and vagus nerves will 
not be affected by the block. The patient is then turned on to his alTccted side with 
moderate flexion of the trunk and a 10 degrees head-down slope. After the usual 
antiseptic precautions a skin wheal with nupercaine is raised over the selected inter- 
vertebral space and the spinal needle complete with cannula and indicator is passed 
tliroueh the supraspinous and interspinous ligaments. The spine is then acutely flexed 
and the needle advaiieed through the ligamentum flavum until the sudden cessation of 
resistance coupled with the movement of the air bubble towards the spine, indicates 
rl af the enidural space has been reached. The rate of movement of the bubble varies 
f 1 a cnninlete and rapid disappearance into the shank of the needle, to a slight 
movement of 1 mm. Vicente Ruiz (1935) in a .scries of 415 cases found this sign 

to be present in 84' 


which corresponds exactly to my own experience. If no movemenr 
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occurs, puncture should be repeated in another space. ^ On one occasion I had to 
make four punctures before a successful result was obtained. If there is still no sign 
of negative pressure, reliance must b*c placed on the feel of penetration of the ligamentum 
flavum or the attempt should be abandoned. It is exceedingly unwise to go on if 
one is not absolutely sure. In a few cases the dura mater will be punctured, when 
another space should be chosen; this has occurred in 14% of my own cases, but it can 
be avoided by increased technical accuracy. The epidural space having been localized, 
the needle is withdrawn, leaving the cannula in situ, A 50 c.c. syringe containing nuper- 
caine is then attached to the cannula and this amount is injected. After five imnutes 
the patient is asked to move the toes of his foot on the affected side. If he is able 
to do this then it is certain that the dura mater has not been punctured. If the toes 
are paralysed then an ordinary unilateral spinal block has ensued and further injection 
should be abandoned. If this has not taken place, SO c.c. of nupercaine (O' 15 or 0'2%) 
are injected slowly, five minutes being spent over this and repeated aspirations being 
made to make certain that the cannula has not shifted. Some alarm may be exper- 
ienced when changing syringes, as some of the solution always drips out of the 
cannula owing to back pressure, simulating a spinal tap, but the flow soon ceases. As 
injection proceeds it will be noticed that both pulse and respiration are quickened and 
the patient may complain of headache or dizziness. This latter is probably due to 
increased pressure on the cerebrospinal fluid, transmitted to within the skuli, and 
soon passes oS. With the patient still on his side, 0-5 gramme of eripan is given 
intravenously together with ephedrine grain, an 'additional j/i grain being given 
intramuscularly to prolong its action. As the extradural block takes twenty-five minutes 
to become fully established, the waiting period can be spent in putting the patient on 
the operating table, turning him on his opposite side, fixing- the towels and the blood- 
pressure apparatus in position, &c.; the enpan allays the natural fears of the patient 
during this process. It is quite unnecessary to use pentothal, as only a hypnotic effect 
is desired. Finally the patient is given nitrous oxide and oxygen by means of a face- 
piece, the oxygen perceatage being kept high. This is done in order that a positive 
pressure can he provided for the surgeon if required, and so that the patient shall 
remain quietly asleep throughout the operation. It is most undesirable to have the 
patient awake and able to hear the sound of ribs being cut, &c. B.P. readings are 
taken every ten minutes but most cases showed a fall of only 10 to 20 mm.Hg, and in 
several cases the reading at the end of the operation was higher than at the commence- 
ment. 

Mhen the operation is finished great care must be taken with the bandaging, owing 
to the fact that the sympathetic vasomotor control over a large part of toe body is 
paralysed. It is essential to place the patient in a slight head-down position before 

the shoulders are raised; failure to do so may result in a fall of B.P. to zero. Even 

^ with the patient tilted a fall of 20 mm.Hg is to be expected, but this returns to normal 
soon after the patient is returned to bed. As there is no post-operative headache, it is 
unnecessary to raise the foot of the bed, as after a spinal anawthetic. Consciousness is 
regained within a few minutes and analgesia persists for six to eight hours, the general 
post-operative condition being very much better than with any other fom of 
antesthesia. My experience with e.xtraclural spinal block embraces all forms of chest 
surgery, but in some operations such as pneumonectomy and apicolysis, traction on the 
lung will cause coughing, as the sensory supply is from the vagus* nerve which is not 
ana:sthetized. This can be overcome by the surgeon injecting a little nupercaine 
into the hilum of the lung. If this is impossible ow'mg to adhesions, the 

vagus can be blocked in the neck. I have used extradural block, also, for gastrectomy, 

appcndicectomy, herniotomy, radical mastectomy, Casarean section and the relief of 
labour pains. For operations involving both sides of toe body the patient is turned 
on his back immediately the injection is finished. 45 c.c. of nupercaine is sufficient for 
gastrectomy and 35 c.c. for appcndicectomy. The intervertebral space chosen is usuaiiv 
ihat between the 1st and 2nd lumbar venebrre. It wilt be seen that with this technique 
the range of ansesthesia depends entirely on the position of the patient and the amount 
of solution injected; the flow of solution can be directed towards the head or the lower 
extremities at will. The ages of patients ranged from 9 to 65 years. Although I have 
used the method in over 75 cases. I do not feel this is a sufficient number for anv 
statistical conclusions. 

An alternative and a much more exact method is to make the injection at the level 
of the nerve supply of the area to be anesthetized. This method has the grave disadvan- 
tage that puncture of the dura mater might lead to permanent damage of the underlving 
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spinal cord, but it docs permit the use of far smaller quantities of solution and the 
resultant anresthesia can be predicted with great accuracy. . Abajian (1943), realizing, 
that tile levels of the cord for splanchnic and sensory anxsthesia are quite different, 
divides the injection into two parts. Thus, for appendicectomy, the sensory nerves 



DIAGRAM OF ANAESTHESIA OBTAINED BY INJECTING: 


FIG. i. — 25 c.c. of nupcrcaine FIG. 2. — 35 c.c. of nupcrcaine FIG. 3.— 30 c.c. of nupercaine 

between •Ith and 5th thoracic between 8th and 0th thoracic between 4th and 5th lumbar 

vertebra:. vertebra:," vertebra:. 


are blocked by 15 c.c. of solution injected between TI2 and LI while the splanchnic 
supply is blocked by a- second injection of 10 c.c. between T7 and T8. 

Passing to the effects of the completed annssthesia . we find that, first, it is not 
quite so complete as that obtained with a spinal; the sense of touch is occasionally not 
entirely abolished, though pain and temperature sensations arc always absent. In a 
review of the literature I have found records of 6,453 cases, of which 4-2% required 
supplementary anresthesia, but this figure varied between 83% and 1% according to the 
skill and experience of the anxstlietist. Gutierrez, who has had far more experience 
of the method than anyone else, improved his figures in this respect from 6% to 1% 
over a period of six years. . Six deaths- have so far been reported. The effect of the 
anaesthetic on the respiratory system is slight, recorded cases of paralysis amounting to 
0-6%, probably due to inadvertent dural puncture. The pulse is usually unaffected hut 
B.P. usually falls about 10 to 20 mm.; this is easily controlled by eplicdrine. The fall 
is occasionally more profound; recorded cases amount to 1%, again due probably to 
dural puncture. To avert this fall in bad risk cases I always give the patient intravenous 
saline containing 1 /250,000 of adrenaline, using the technique introduced by Frankis 
Evans (1944). Nausea and vomiting occur in about 10%, due probably to insufficient 
dosage. There is no effect on liver or kidney function; post-operative retention of urine is 
unknown and headache very rare. Dreseik (1938) had the opportunity of examining the 
epidural space of a man killed accidentally after two previous extradural blocks and 
found no evidence of any change. The prolonged post-operative analgesia is of great 
value in warding off shock, in one of my cases it persisted for twelve hours. 

Complications-. (1) Failure to inject the solution into the epidural sp.ace; if the 
injection is given into the subarachnoid space death may result: if given into the inter- 
spinous ligaments severe backache will result. (2) The_ possihility of injury to tlic 
spinal cord when injecting in the thoracic region. Desplas (1934) records that one 
of his 83% failures had symptoms identical with those of haunatorachis for four 
days. (3) The possibility of injection into a blood-vcsticl, with resultant toxic effects, tliough 
this is unlikclv if the mid-line is strictly adhered to. (4) Technic.al impossibility of 
injection, owing to calcified ligaments, to the fusion of the two lovers of dura mater or 
to the presence of a spinal cord tumour. 

The advantages of epidural anatsthesia over local ana;sthcsia arc: (1) Complete , 
setrmentary anaesthesia, not merely anicsthcsia of the body wall; (2) one injection instead of 
mmv— less solution is used— the inj^cction takes one-fifth of the time and is much 
Ipcc of an ordeal for the patient: (3) there arc no trophic disturhanccs of the skin: 
(4) post-operative wound pain is reduced, (5) there is no fluid to irritate the tissues and 

delay healing. 
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Compared with spinal aniesthcsia there are; (1) Greater limitation of the ana;sthet52ed 
area to the segments required; (2) no meningeal reactions or danger of meningitis; 

(3) much less fall of B.P. as the area of peripheral vasomotor paralysis is less; 

(4) the impossibility of spread to the medulla; (5) no post-operative , headache or 
bladder troubles. " • 

The disadvantages of the method are: il) The rather difficult technique. This can 
be overcome by e.xperience; before attempting injection, practice can be obtained 
in the tecognkion of the space when giving an ordinary' spinal anKsthctic. If it is 
impossible to obtain an Odom’s indicator, a varicose vein adaptor will serve nearly as 
well, (2) The time taken to produce anaesthesia, it being essential to wait for ttvenly- 
five minutes before allowing the surgeon to proceed. (3) The need for a conscious 
patient during the preliminary injection. This, again, can be overcome by e-xperience; 
one is, eventually, able to recognize with certainty the position of the needle and the 
five-mintue pause cap be eliminated. If the patient must he unconscious, recourse 
can be had to the knee-jerk; it will be absent in five minutes if the dura has been 
punctured and spinal antesthesia has resulted, whereas with an epidural injection it 
will not disappear for twenty minutes. (4) There is the failure of touch anatsthesia 
in 4°o. To my mind this is not of much importance as all patients should have 
sufficient preraedication, followed by nitrous OKide and oxygen, to keep them asleep 
during the operation, and this is sufficient to deaden the sense of touch if it be present. 

To sum up, extradural spinal block is an eminently suitable anassthetic for any 
operation which does not involve the cranial nerves, Tt has great advantages over 
paravertebral block and spinal anasthesia and should, in the future, replace these 
methods altogetlier. If administered correctly it is the safest of all antesthetics for 
a serious operation on a had risk subject. 
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Dr. A. H. Galley [Abridged] said that the nomenclature associated' with the two 
techniques of extradural spinal block was in great confusion. The extradural space 
was also called the epidural and the peridural space. Until recently the variations had 
been used synonymously hut the term “peridural” was fast becoming associated 
solely with the technique just described by Dr. Massey Dawkins. Extradural spinal 
block induced by injections through the sacral hiatus' was popularly called "caudal 
analgesia”, but this was,' of course, equally a form of epi- or peri-dural spinal block; 
it was high time that some authoritative declaration were made to ensure a uniform, 
and less ambiguous, nomenclature when distinguishing between tlie two techniques. 

Continuing, Dr. Galley said that he had become greatly interested in the differences 
benveen the manifestations of subarachnoid and extradural blocks. The nerve fibres 
concerned were grouped, by tbe physiologists, into three categories; “A”, “B”, and 
“C” jl]; perhaps their properties and functions would be more readily understood if 
they were tabled as follows: 


Tj-pe of fibre 
"A" 
Large 

meduiiated 
20-1 micron 


Atcdium Most pieganglfomc s>T33pathetic Vasodilataiion. Loss of power of 
(insxlimtary) motor fibres. (TTbitc sweating in area affected, 
rami). (By definition this group Loss of reflex action of pilo- 
s^wpaihetic motor motor nmsdes. Constriction 
iJoics) of the bowel and relaxation of 

certain sphincters 


Small 

mcduliated 

< 3 micron 


CLASSIFICATION OF NERVE FIBRES. [J. fil 
Stimulation threshold Function Effect of spinal block 

, SkeJeisl motor fibres. Fibres from Muscle p3ral)'sis. Loss of touch 

touch endings. Fibres from sense. Loss of strctch-rcflcx 
proprioceptor terminals (i.e.mus- and tnuscle tone, i.e. “relaxa- 
cles, tendons, ligaments, joints, don’*; also loss of joint sense, 

periosteum, &c.>. Smafl fibres &c. Analgesia. Loss of 

possibly subsening paia and thermal appreciation 
thermal sensations 
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Type of fibre 
“C” 

Small , 
nonmedullated 

<1 micron 


CLASSIFICATION OF NERVE FIBRES. [1, 0] (contd.) 


Stimulation threshold 
High 


Function 

Some pre- and all post-ganglionic 
sympathetic motor fibres (grey 
rami). Aflferents mediating sensa- 
tions of pain and temperature — 

. 40% of posterior root fibres are ' 
in this category [2] 


Effect of spinal block 
Some sympatlietic paraljtis as 
above. Grey rami unaffected 
by subarachnoid block but 
may be affected in c.\tradufal 
block. Analgesia and loss of 
tlicrmal appreciation 


Viscerosensory (entcroceptive) fibres belong to categories : “A” (small fibres) and “C” ; they pasS through tlie 
ganglia of the autonomic system (e.g. sympathetic paravertebral chain), uninterrupted,, to tlieir cells of origin in the 
posterior root ganglia [il, »]. Thus all sensory impulses traverse the posterior roots (or cranial homologucs). 


Discrepancy between motor and sensory paralysis . — In subarachnoid, ns well as extra'- 
dural spinal block, there was always a discrepancy between -sensory^ and motor paralysis; 
in subarachnoid block this was of the order of some two or three segments in favour 
of sensory paralysis; in extradural block, however, complete blocking of pain impulses 
usually occurred before there was any noticeable effect on the motor nerves. 


Dr. Galley thought it highly suggestive that the facility with which neurones were 
paralysed corresponded fairly closely witli tlie size of the fibres [7],' which in turn was 
largely determined by the degree of mcdullation. At the one extreme were the pain 
fibres — all small and the majority nonmedullated [2] — these were the most readily 
blocked; at the other extreme were the motor fibres with tliick medullated sheaths — die 
last fibres to be affected. Did the medullary sheath shield the axon cylinder from 
the effect of the analgesic solution? Was that protection proportional to the thickness 
of the sheath? This would give an anatomical explanation of the discrepancy. 

Again, it would be noted that the stimulus threshold of the fibres varied in inverse 
proportion to tbe degree of medullation [4j, pain fibres having a high threshold and 
motor fibres a low threshold — the other types of neurone intervening in order. What 
was more probable 'than the fact that analgesic drugs acted by raising the threshold? 
Pain fibres with an already high threshold could then be rendered insensitive in short 
time by elevating the threshold beyond the reach of any stimulus; motor fibres, when ■ 
subjected to identical analgesic concentrations — having a, low threshold — would require 
a longer time to produce a similar effect. This would provide a physiological 
explanation; it was even possible that the anatomical and physiological factors acted 
in concert. 


Aldiough the foregoing were reasonable explanations for these discrepancies, it did 
not explaih the enormous discrepancy encountered in extradural blocks. If it were 
due to a difference in the thickness of the dural sheaths which continued along the 
anterior and posterior spinal nerve roots one would expect that sympathetic motor 
paralysis would lag behind with motor paralysis — this did not happen. An alternative 
explanation might be that fluid percolated along the perineural spaces of the common 
spinal nerves as far as the grey rami,_ which, as their name suggested, were nonmcdul- 
lated. The subarachnoid space contained cerebrospinal fluid which acted as a vehicle 
and enabled smaller quantities of analgesic solutions to be employed; but the C.S.F. 
was also absorbed (among other places) along the perineural lymphatics of the spinal 
nerve roots — it probably took the analgesic along with it and brought it into more 
intimate contact with the nerve fibres. In extradural block, it might be that the 
analgesic solution was not brought into such intimate relationship and that the motor 
fibres — already protected by their superior medullation — were even more tardy in 
becoming blocked. All this was supported by the fact that fractional “caudal 
Tinalgesia”, if continued for long enough (e.g. during childbirth), produced an increasing 
motor paralysis which finally approached tliat seen in subarachnoid block. Also in 
sunnort of the theory that the C.S.F. influenced the effect of analgesic solutions was 
the work of CoTui and Standard [8], who found that while an in|ection of procaine 
into the cisterna magna of a dog produced both respiratory and cardiovascular collapse, 
f the cisterna were opened, drained, and a pledget of cotton-wool soaked in a corres- 
nondinsr solution of procaine in C.S.F. were wrapped around the closed portion of the 
medulla and upper portion of the spinal cord neither respiratory paralysis nor 
Hi-mec in blood-pressure followed. They drought that the C.S.F. in the cisterna 
acted as a medium to carry the procaine into the 4th ventricle into more 
llllTmatc relationship with the nervou.s tissue concerned. 
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Practical points . — ^The greater discrepancy betn’een motor and .sensory block in extra- 
dural analgesia made it the safer method of spinal block for Caesarean section, as the 
intercostal muscles were less likely to be paralysed and thus further embarrass the 
respiratory mechanism already labouring under the disadvantage of having the diaphragm 
“splinted" by the uterine enlargement. 

Once pierced, the dura remained patent [9, 10], and any solution injected would ' 
most probably produce subarachnoid block — a disastrous proceeding if the large volumes 
associated with extradural analgesia were injected. 

Even when aspiration tests proved negative, a preliminary precautionary dose should 
always be employed — if subarachnoid block did not supervene, only then should the 
main dose be given. 

In e.xtradural block the likelihood of piercing vessels was relatively high: blood 
was alkaline and capable of precipitating the inactive base from the hydrochloride 
analgesic solutions in common usage. Furthermore, a haimatcma in the sacral canal - 
might limit the rise of the solution into the higher portions of the extradural space; 
this occasionally occurred as a delayed action, for the main dose temporarily limited the 
bleeding bv mechanical pressure — after a while bleeding recurred, a htematorfia super- 
vened and topping-iip doses failed to produce further analgesia above the sacral region. 

Either form of extradural block was difficult of technique and tedious to perform — 
in addition, the incidence of failure e.xceeded that of subarachnoid block; these were, 
of course, only relative contra-indications to its use bvit would naturally influence 
ansesthetists when making a choice of anaesthetic. 
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Major R. A. Gordon, R.C.A.M.C, : We first used extradural spinal block in December 
1941 in our plastic service. The object was to produce adequate analgesia of consider- 
able length with maintenance of muscle tone for the operation of crossed -legged skin 
flap. Our first efforts were not considered satisfactory but good results have been 
consistently obtained in a considerable number of patients where the block has been 
done in a sitting position, the injection being made in the .second or third lumbar 
interspace. It must be remembered when this type of analgesia is emploved for 
operations on the lower extremity that the fibrous attachments of dura to the bonv 
canal may be so dense as to prevent spread of the anaisthetic solution to the sacral 
roots. In some cases it has been necessary in addition to perform extradural caudal block. 

The following points of technique hare, I think, contributed to success in use of 
this type of anaesthesia : 

(1) The use of a large bore (16 S.W.G.) needle with a sharp short bevel. Such a 
needle will not pass through the dura as readily as one of smaller calibre. If a spinal 
tap is inadvertently made there will be immediate free return of fluid. 

(2) The demonstration of tJie epidural space when a large needle is used is most 
simply done by relying on the sudden absence of resistance to injection when the 
needle enters the space. This method is equally reliable at all levels and has the 
advantage that if considerable force is applied to the plunger of the svringe as the 
needle point passes through the ligaments, the dura will most ccnainlv be forced awav 
from the needle point when the injection is made. 
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(3) Lateral approach has been used in our later cases, the needle passing through 
the ligaments .very near the mid-line, and at such an angle that with the bevel of 
the needle directed towards the spinal canal it will be as near as possible flush with 
the wall of the canal on emergence. It is felt that this- further reduces the possibility 
of inadvertent puncture of the dura. 

1,4) The injection must be made .slowly fro that the fluid will diffuse over the 
greatest possible length of epidural space. As Dogliotti has pointed out, any consider- 
able pressure developed in the epidural space by .rapid injection will result in disper- 
sion of the solution along the nerve roots in the immediate vicinity and will definitely 
reduce the_ number of segments anaesthetized by any given volume of solution. 


[M^irch 2, 1945] 

Experiments in Artificial Respiration and in Asphyxia [Abstract] 
By R. R. Macintosh, D.M., D.A, 

This short paper discusses three problems which required for their elucidation a 
human subject anaisthetized under hazardous conditions The problems were propounded 
by, and the experiments carried out on. Squadron Leader E. A. P. 

What is the Most Effective Method of Artificiae Respiration? 

The answer cannot be obtained from experiments carried out on the conscious jiubject. 

E. A. P. volunteered to be anaesthetized deeply and rendered apnocic after forced venti- 
lation. A condition of passivity resulted, resembling the moribund patient. The various 
methods of artificial respiration were now carried out, inspirations and expirations being 
recorded on a moving drum. 

Eve’s method . — The strikingly good cxcliange of 560 c.c. takes place when the patient 
is .rocked through 90 degrees in the prone position. A decrease in the angle of rocking 
diminishes the exchange, as also does placing the patient in the supine position. The 
exchanges effected on the same subject by the Schafer and Silvester methods were found 
to be 340 and 400 c.c. respectively. Many other manual methods and modifications were 
tried but none approached the figures of Eve’s which were exceeded only by the 
positive pressure methods of inflation. The Oxford Inflator, a simple mechanical device 
for inflating the lungs with oxygen at a pressure of 40 mm.Hg gave an exchange of 
970 c.c. and mouth-to-mouth inflation a similar reading. This series of experiments was 
repeated on another volunteer. Dr. John Roberts, and the findings correspond closely. 
The fact that these figures are high can be explained by the various methods of artificial 
respiration being performed in ideal circumstances. A widc-bore endotracheal cuff- 
tube ensured a clear airway, the .subjects were healthy young males, and the operator 
highly skilled. 

Eve claims that the venous return to the heart and therefore the output from tire 
heart is improved more by his method than by others. The figures I have given record 
only pulmonarv ventilation. I have held for many years that the choice of ana'sthctic 
.agent matters little compared with the .skill of the man who administers it, so do I 
believe that in artificial respiration the operator matters more than the method. If the 
subicct is dead no method will avail and, hroadlv speaking, if a spark of life still 
exists anv method— properly carried out— will prohablv sufTrcc. 


Ux’coN'.scions Floating Position 

There are manv different types of life-jackets available in the various .Services. These 
should keep the ’ individu.al afloat with his head out of water even though he loses 
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consciousness. Nevertheless, from time to time victims are found floating with their 
faces submerged and, of course, drowned. The- true floating position can be ascertained 
only on the unconscious subject since the conscious individual can assume or retain 
almost any floating position by very slight alterations in muscle tone. [A film was then 
shown in which E. A. P., antesthetized through a cuff-endotracheal tube, and wearing 
different life-jackets, was placed in good and in unfavourable positions in the styimming 
bath. The self-righting properties of the various jackets were assessed. Without a 
jacket the subject sank to the bottom of the bath.] • 

An Experlme.vt ix Asphyxia t 

^^'hat is the maximum height from which a man can bale out of an aircraft and, 
breathing air, descend by parachute without dying of asphyxia? The percentage of 
oxygen in the atmosphere remains unchanged at 20 whatever the altitude. At ground 
level the oxygen exerts a pressure of 160 mm.Hg forcing its way vigorously as it were 
into the blood-stream via the lungs. With increase in height the partial pressure of 
oxygen in the atmosphere gradually falls until at the enormous height of 40,000 ft.-^ 
over seven miles — a height at which flying is carried out nowadays, it is only 30 mm.Hg. 
The anoxia which results from breathing air at high altitudes can be reproduced 
e.xperimentally at ground level by inhaling an artificial mixture of oxygen in nitrogen. 
For example, breathing air at 20,000 ft. at which thd barometric- pressure is 350 mm.Hg, 
results in a partial pressure of oxygen in the alveoli of 41 mm.Hg. This effect can be 
reproduced at ground level by breathing a mixture of 10%, oxygen in nitrogen. Breathing 
air at 35,000 ft. gives an alveolar ox 5 ’gen tension of 15 mm.Hg, and this can be repro- 
duced by breathing 4% oxygen at sea-level. Similarly conditions at 40,000 ft. are 
reproduced by 2% oxygen at sea-level. 

ft f 

In the early stages parachute descent is at about the rate of 2,000 ft. per minute, and 
as descent continues, there is a gradual increase in atmospheric pressure and in alveolar 
oxygen tension. The improved oxygenation resulting from the descent can be simulated 
at ground level by an increment of 1% oxygen to the.experimental mixture each minute. 

To simulate a descent by parachute from 40,000 ft. therefore the victim is asphyxiated 
with a mixture of 2% oxygen in nitrogen for one minute; at the end of the minute the 
o.xygen is increased to 3%; at the end of the second minute to 4%. By the end 
of the third minute the condition of the patient is grave. He has passed being blue — 
he is grey, sweating, twitching horribly and gasping, yet the oxygen is increased only 
to 5%. E. A. P. and the other volunteers for this experiment were all medical men, 
familiar with Courville’s book on "Untjbward Effects of Nitrous Oxide” and of the grave 
potentialities of prolonged asphyxia. These experiments were carried out with the 
volunteer suspended from the roof in parachute harness. The weight of the body 
pulling downwards forced the suspension straps into the chest considerably impeding 
free' respiration. 

In the actual experiments heights known to be safe were started with. At 35,000 ft. 
for example, consciousness was lost, but never at any time was anxiety caused. 40,000 ft. 
was regarded as the absolute limit from which a jump can be made in these conditions 
with a reasonable prospect of survival. 


The following is a brief report on two subjects investigated conjointly with Professor 
R. R. Macintosh: (I) On Intrasternal Antesthesia and (II) on Bilateral Vagus Block. 

1- — Intrasternal Antesthesia [Abridged]. — ^William W. Mushin, M.B., B.S., D.A. 

The sternal medulla contains red bone-marrow which communicates freelv with the 
vascular system. Since 1941 it has been used for giving a variety of fluids [1]’ We con- 
firm the value of the sternal route for giving ansesthetics. Its reliability justifies its 
use in preference fo the intravenous route in ophthalmic and other operations where 
dislodgment of the needle from the vein would interrupt the smooth course of the 
operation. 

The sternal medulla is easy to enter and once the needle is in place does not slip 
out. The needle penetrates the outer plate of the sternum in the mid-line, opposite 
the 2nd intercostal space. Aspiration of blood-like medullary contents confirms that 
the point of the needle is correctly situated. A drip-feed of anaesthetic solution is 
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attached and the procedure from now on is identical wi’di intravenous anxstliesia. Any 
anasstlictic which can be given intravenously can be given by the sternal route. To 
ensure good control we favour weak solutions (e.g. 0-5% pcntothal) which can con-' 
veniently be given through the apparatus described by Macintosh and Pask [2], Wc 
also favour a 1 % solution of avertin, which we have used intravenously for. many years; 
its administration by. the sternal route is attended by equally happy results, 
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II. — Bilateral 'Vagus Block [/I 'William W. Mushin, M.B., B.S., D.A. 

A bilateral block of the vagus [1] at its c.xit from the skull interrupts fibres to and from 
the larynx, trachea and bronchial tree as well as the other organs supplied by these 
nerves. The patient cannot talk, and his cough reflex is lost.. ' The eflcft on the para- 
sympathetic filircs is the .same as thal produced by a full dose of atropine. The vagus 
here lies anteromedial to the internal jugular vein in close proximity to the cervical 
sympatlietic and the nintli, eleventh and twelfth cranial nerves. Sonic involvement of 
these invariably accompanies vagal par.alysis. ITorncr’s syndrome .develops quickly. 
The voice -becomes nasal, then hoarse, finally disappearing to a whisper. Swallowing 
becomes impos.sible. Should the hypoglossal nerve be paralysed, the patient must be 
supervised as if he were unconscious; Otherwise the paralysed tongue may fall hack, 
giving rise to the paradoxical situation of grave respiratory obstruction in a conscious 
patient. Since the vagal fibres arc interrupted, laryngoscopy can be performed and the 
cords scdli to be motionless. A tube can be passed between them without eliciting 
reflex response. We have used this block SO times for major operations on the larynx 
and ccsophagus, as well as for endoscopy. The absence of coupling which follows 
suggests that vagal block may have a place in anaisthcsia for thoracic surgery. The 
disadvantage of diis procedure is the absence of landmarks which ensure that the 
solution will be deposited with certainty in contact with the vagus. 
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Section of Epidemiology and State Medicine 

President — Sir Weldon Daleymple-Champneys, Bt., D.M., F.R.C.P. 

[February 23, 1945] 

The International Sanitary Convention of 1944 
By P. G. Stock, C.B., C.B.E., F.R.C.P. 

Intekn’ation.u. Sanitary Conventions are of Jntcrest to epidemiologists as they represent 
';the practical application of accumulated medical knowledge and are designed to prevent 
or “control the spread of epidemics from one country to another with the minimum of 
inconvenience to international traffic. 

To understand the new Conventions, and the reasons which led to their being dratvn 
up during the turmoil of a ^eat war it is desirable briefly to review the history' of 
International Sanitary Conventions which govern the maximum measures that may' be 
imposed at sea or air ports to prevent the importation of the more dangerous infectious 
diseases by means of maritime commerce or air travel. 

Such measures are even notv commonly spoken of as “Quarantine” but the word 
quarantine has long lost its original meaning and thanks to the progress of medical 
knowledge the old days when vessels might be burnt or mariners hanged in an attempt 
to prevent disease being introduced have passed for ever. 

Nevertheless it is of interest to recall that as late as 1833 under the Quarantine Act 
of Western Australia [1], which expressed the official attitude of the period, if a vessel 
were liable to quarantine and had not entered at one of the ports prescribed, then the 
Master might be obliged “either by firing of guns upon such vessel or by any other kind 
of necessary force whatsoever” to proceed to a port appointed for the pu4>ose. And, 
that even in 1865 when the sailing barque Hecia arrived at Swansea with cases of yellow 
fever on board and the disease afterwards spread to the town, so much alarm was 
created that the vessel was sent to sea under threats of being burnt if she lay in the 
dock another night [2]. 

The introduction of plague (or the black death) from the Crimea 'to Genoa in the 
fourteenth century led to attempts at maritime quarantine and the Quarantine Code 
drawn' up in Venice in 1348 served for hundreds of years as a model to other countries. 
In England in *1664 Quarantine Regulations were adopted which aimed particularly at 
control of infection coming from the Levant and took into account both the state of 
health of the port of departure and the state of health of the ship before departure 
but not during the voyage. They included provisions that no vessel should leave any 
port in Turkey or Egypt without a Bill of Health and no Bill of Health was to be given 
until the expiration of forty days from even a single case of plague in the port of 
departure. Bills of Health can therefore perhaps be considered as the early' fore- 
runner of the modern system of international epidemiological information. They 
have long outlived any useful purpose they originally served and have been 
supplanted by the cable and "wireless” but it is only in the Convention of 1944 
that definite provisions have been made for their abolition. Up to 1710 when the 
first Quarantine Act of Parliament was passed in England, all restrictions in England 
were in the shape of regulations issued by the King in Council. The history of quaran- 
tine procedures is not the subject of this paper but one ■ provision of the Act of 1710 
may be quoted as indicating the grounds on which trouble might have arisen if this 
practice had been applied to foreign shipping and the need' for some international 
^ In the second section of the Act it is enacted that “After the 25th December, 
1/10, if any Master, etc. shall go on Shear, etc. or permit any person so to do, without 
licence, the ship etc. shall be forfeited to the Queen”. 

Countries generally were concerned only in attempts to protect themselves against 
“pestilence” brought to their shores and it was only under the urge of the great 
Solera outbreak in Europe in 1848-50 that the first steps were 'taken to create some 
international co-operation in maritime quarantine. (In England and Wales alone in 
1848-49 about 72,000 persons fell victim to the disease [3].) Moved bv the varying 
regulations governing maritime quarantine, the French Government in 1851 convened 
the first international conference to discuss the adoption of a uniform code, and a 
SL\y — E pro. 1 
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attached and the procedure from now on is identical with intravenous ana:sthcsia. Any 
anaesthetic which can be given intravenously can be given by the sternal route. To 
ensure good control we favour weak solutions (e.g. 0-5% pentothal) which can con- 
veniently be given through the apparatus described by Macintosh and Pask [2]. We 
also favour a 1 % solution of avertin, which we have used intravenously for many years; 
its administration by^ the sternal route is attended by equally happy results. 
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II. — Bilateral Vagus Block [/Ibndgedj'.-^WiLLiAM W. h’lusHiN, M.B., B.S., D.A.' ^ 

A bilateral block of the vagus [1] at its exit from the skull interrupts fibres to and from 
the larynx, trachea and bronchial tree as well as the other • organs supplied by these 
nerves. The patient cannot talk, and his cough reflex is lost.. ' The efieft on tlie para- 
sympathetic fibres is the same as that produced by a full dose of atropine. The vagus 
here lies anteromedial to tlie internal jugular vein in close proximity to the cervical 
sympatlietic and the ninth, eleventh and twelfth cranial nerves. Some involvement of 
these invariably accompanies vagal paralysis. Horner’s syndrome .develops quickly. 
The voice becomes nasal, then hoarse, finally disappearing to a whisper.^ Swallowing 
becomes impossible. Should the hypoglossal nerve be paralysed, the patient must be 
-supervised as if he were unconscious; Otherwise the paralysed tongue may fall back, 
giving rise to the paradoxical situation of grave respiratory obstruction in a conscious 
patient. Since the vagal fibres are interrupted, laryhgoscopj’^ can be performed and_ tlic 
cords Sedn to be motionless. A tube can be passed between them without eliciting 
reflex response. We have used this block 50 times for major operations on the larynx 
and oesophagus, as well as for endoscopy. The absence of counting which 
suggests that vagal block may have a place in anaesthesia for thoracic surgery. Tnc 
disadvantage of this procedure is the ab.sence of landmarks which ensure that the 
solution will be deposited with certainty in contact with the vagus. 
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Sanitan’, Maritime and Quarantine Board of Egj'pt (Articles 163-167 now amended) and 
Part V” contains the final provisions regarding ratification, &c. 

Time does not permit of any detailed analysis of this Convention but it should be 
emphasized that the Convention provides for the immediate notification by every 
Government to other Governments and. to the Office international d’Hygiene publique 
of 'cases of plague (including rodent plague), cholera, yellow fever, ^ epidemic typhus 
and smallpox — often spoken of as the five “Convention” diseases. ‘ Mffien the 1926 
Conference was held delegates still had in mind the disastrous Pandemic of Influenza 
in 1918-19 but a proposal to include influenza among the diseases dealt with by the 
Convention was not accepted. The Convention -prescribes the measures which must 
be taken in ports to prevent the . exportation of infection by vessels and also those 
which may be applied to ships on arrival. These latter measures are laid down as 
maxima beyond the limits of which .fl’ort Health Authorities may not go, the spirit 
of the Convention being to avoid unnecessary interference with ships, passengers and 
cargoes by rigid quarantine methods and to rely on the quick detection of the occur- 
■ rences of infectious disease. 

With the development of international air traffic* it soon became apparent that 
some analogous code must be drawn up to apply to aerial navigation and the Committee 
of the Paris Office, in consultation with the International Commission on Air Navigation 
drafted the text of a Convention which after consideration by Governments and redraft- 
ing was circulated as a final text in 1932, opened for signature at the Hague in 1933 
and following ratification by ten countries formally came into force in 1933 as', the 
International Sanitary Convention for Aerial Navigation (1933). This Convention has 
not been so Videly accepted as the International Sanitary Convention of 1926 and in the 
Western hemisphere has only been ratified or adhered to by Brazil, Bolivia, Chile and 
the United- States. 

The Convention deals with the five “Convention” diseases (plague, cholera, yellow fever, 
typhus and smallpox) and the measures prescribed are again to be regarded as a maximum. 
Definitions are given, for the purposes of the Convention, of authorized, sanitary and anti- 
amaryl aerodromes, &c., and a detailed code is provided against the spread of yelldw fever 
by air traffic. Bills of Health "which in modern times have proved such an irksome and 
profitless formality in the case of shipping”[4] are not required. 

There are various other International Conventions or Agreements dealing with health ' 
matters but they are outside the scope of this paper and we can now proceed to the 
Conventions of 1944 and the reasons for their preparation. 

On November 9, 1943 (after much preliminary work both in this country and the 
U.S.A.), the representatives of the 44* United and Associated Nations signed at the 
Mffiite House, Washington, an agreement establishing’ the United Nations Relief and 
Rehabilitation Administration — commonly spoken of as UNRRA. The next day the 
representatives ot these nations met at Atlantic City, in the First Session of the 
Council established by the , agreement, to provide for the organization of the Adminis- 
tration and to lay down the broad policies to guide its activities. Only two of the aims 
and activities of UNRRA concern us to-day, viz.: The giving of aid in the prevention 
of pestilence . . . and the return of prisoners and exiles to their homes. The exact 
number of exiles or “displaced persons” is not known but it was estimated that there 
were in Europe alone, in the summer of 1944, at least 10,000,000 persons outside their 
own national territory. 

. It was also estimated that the chief diseases to be guarded against were epidemic 

(louse-borne) typhus fever arid malaria, but outbreaks of relapsing fever, smallpox, 
i diphtheria, scarlet fever, cerebrospinal fever, influenza, dysentery, the typhoid fevers, 

^ Asiatic cholera and the infectious diseases of childhood may occur. A high prevalence 

■ of certain other communicable and deficiency diseases, such as pulmonary tuberculosis, 
rickets and scurvy will also be encountered. 

^ To advise the Administration of UNRRA on the health aspects of these problems 

a health Committee was set up. The special health problems of displaced persons and 
the fear of epidemics in countries, liberated from German and Japanese barbarism, 
- pointed to the necessity for making adequate plans to deal with the conditions envisaged 

' and this led to the examination of the International Sanitary Conventions of 1926 and 

5 1933 with a view to appraising whether additional or amending powers were required. 

As Paris was then in enemy hands and no help could be obtained from the Office 
t international d’Hygicne publique, two expert Commissions were appointed, viz. one 

• on the health problems of “Displaced Persons” and the other on Quarantine. The 

; recommendations of the Commission on the health problems of displaced persons were 

adopted by the European Committee of UNRRA and they form the basis of a draft 

^ Atlantic w-as fint flown in Jtrne 1 01 H bv Alcock and Brown, and the first flight from England to Australia was 
made in November 1919 by Rots Smith and Keith Smith, who traversed over 11,000 miles. 
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Convention, based largely on the then existing French practice,' was drawn up but this 
was hardly a success and was only ratified hy three countries.^ 

Between 1851 and 1903 nine other conferences tvcrc convened hy various governments 
and though progress was made — for instance at Washington in 1881, when official 
' recognition was first given to a limited exchange of epidemiological information and at 
Paris in 1894 when mutual arrangements" were settled for the Mecca Pilgrimage — it 
was not until 1903 that a conference in Paris prepared the first International Sanitary 
Convention whieh dealt both with cholera and witli plague and recogniv.cd die part 
played hy rats in the spread of the latter disease. This Conference also adopted the 
proposals, first made at Vienna in 1874, to establish an international health office and 
under the Agreement drawn up in Rome in 1907 the Office international d'Hygienc 
publique was established in 1909 with permanent headquarters in Paris. 

The Pan-American Sanitary Bureau, with headquarters in Washingtorf, had already 
been established in 1902, and carries out for the Republics of North and South America 
work similar to that which the Paris Office did for the world generally. It also functions 
as a regional bureau of the Office international d’Hygienc publique under the Inter- 
national Sanitary Convention of 1926. Two other quasi-international bodies also 
existed when the Paris office was set up, viz. the Constantinople Superior Board of 
Health which dated from 1838 and the Quarantine Board of Egypt whose beginnings 
go back to 1831 when Mahommed Ali called on the European Consular body in 
Alexandria to organize and apply measures against plague and other infectious diseases. 

The Constantinople Board of Health maintained a sanitary service (1) at the chief 
ports of the Black Sea, in the Dardanelles and on the coast of Asia Minor (2) in the 
Red Sea and for the Mecca Pilgrimage and (3) on the Turko-Persian frontier and for 
the Shiah pilgrimage. Its functions came to an end at the outbreak of war in 1914 
and it was formally wound up in 1923 under the Treaty of Lausanne. 

The Quarantine Board of Egypt, which in a large measure was regulated, by succes- 
sive International Sanitary Conventions, had its headquarters in Alexandria. Its mam 
functions were the protection of Egypt from invasion by infectious diseases on its 
frontiers, particularly its seaports, and the protection of the countries in the Mediter- 
ranean and beyond by means of the control it exercised over the transit of vessels 
arriving from the South and passing through the Suez Canal. In addition if had various 
special health responsibilities in regard to tlie Mecca pilgrimage -and 'pilgrim ships. It 
was abolished and its powers were taken over by the Egyptian sanitary authorities early 
in 1939 under the International Sanitary Convention of 1938 which modified the articles 
of the Internatiohal Sanitary Convention of 1926* pertaining to the Sanitary, Maritime 
and Quarantine Board of Egypt as it was then named. 

To return to the history of the International Sanitary Conventions the growth of 
epidemiological knowledge gradually rendered out of date the provi.^ions drawn up 
in 1903 and in 1912 following a conference in Paris a new Convention was prepared. 

When the Office international d’Hygienc publique resumed its international activities 
after the Great War of 1914-18 several se.ssions of the Permanent Committee were 
devoted to preparing a New Convention and after a formal conference in Paris, which 
lasted several weeks, the International Sanitary Convention of 1926 was signed by the 
representatives of 66 countries and subsequently ratified by 44. 

As this Convention is still in force, though modified by the amending International 
Sanitary Convention of 1944, a very short summary of its princioal provisions must be 
given. After some preliminary definitions the Convention is divided into five parts. 
Part I deals with provisions to he observed by the Governments of countries which are 
contracting parties to the Convention, on the appearance in their territorv of plague, 
cholera, yellow fever, epidemic typhus and smallpox and the measures to be taken 
against the spread of these diseases (Articles 1-66). part II deals with special pro- 
visions for the Suez Canal and neighbouring countries (Articles 67-90) Part III gives 
the special provisions regarding pilgrimages (Articles 91-162). Part IV deals with the 


< Follomng the failure of the tS.St Conference the French povernment called another conference in ISW in Paris 
^v^^rh drew up a Convenuon on much broader lines. Poluica! events in Eurooc dnnmf.H 
failure, but in ISGO the French Government again convened a conference thif 

Ir Ctircess. particular attention being paid to cholera owing to the fear of its snrfaH hxr ^ 

later in 1874"^^ Austrian Government at the instance of Russia, convened a'^cSnlrcnS in vfcnnlj' Vh 'adS 
principles ’of 'c^SSfcjc^cTwaTcwv^ned-by mfunUc? S ""'’'■'*'\mcnt of a perma^m im^rnlimal 


fnlWed • at Rome in ana at vemec in ip;/- wi.c.., as “ oi tne generohy felt need to control the inti 

rtf rholera from the East into the Mediterranean ba»n, ^ the Suez Canal, which had been opened in 1S(5{), a lormal 
^ nitorv’ convention between countnes first appeared. Thwe agrccn^nts were extended by a conference in ISH'l at 
g?esd?n ?nd qSon°of^™a"/S arrangement, for the sanitary regulation 

‘ij-'i.rie&f Pir 'f jAh®er°?o‘’n7;rTncc in Kris in'fSji”"""'”’ •“ conference 

jn Venice in 160* ano a 
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of the British Interdepartmental Committee on Yellow Fever Control and of the experts 
in the United States, but as the subject is highly technical and the Memorandum is 
shortly to he published by UNRRA, further reference is outside the scope of this paper. 
As complying with the standard laid down, the Commission recommended approval of 
the yellow fever vaccines prepared by the National Institute of Health, the United 
States Public Health Service, and by the International Division of the Rockefeller 
Foundation. They also recommended that vaccine similarly prepared (except that the 
drying is not carried out to the same degree) in the yellow fever laboratories in Rio de 
Janeiro, ip Bogota, and in the Wellcome Institute, London, should,- for the time being, 
be apjtroved for quarantine purposes provided the inoculations are performed by officials 
of a national yellow fever service or by other medical officers properly authorized by 
their governments to do so. 

In addition to the' re.sponsibility placed on UNRRA to lay down standards with which 
yellow fever vaccine must conform, UNRRA is required, in consultation with the 
Governments concerned, and, as regards the Western Hemisphere, with the Pan-Amer- 
ican Sanitary Bureau, to designate from time to time Institutes which arc approved for 
testing the activity of yellow fever vaccines. In order that UNRRA may comply widi 
this obligation, the Commission recommended that the necessary steps should be taken 
,with' a view to the following laboratories being designated as Approved Institutes 
namely : 

Bagota — Yellow Fever Laboratory, National Yellow Fever Service. 

Entebbe (Uganda) — ^Yellow Fever Institute. 

Hamilton (Montana) — Rocky Mountain Laboratory, National Institute of Health. 

London — Wellcome Research Institute. 

New Yorlc — Laboratories of the International Health Division, Rockefeller Found- 
ation. 

Paris — The Pasteur Institute. 

Rio de Janeiro — Yellow Fever Laboratory, National Yellow Fever Service, 

In the delineation of endemic yellow fever areas in Africa the Quarantine Commission 
had the advantage of the views of the London Interdepartmental Committee on Yellow 
Fever Control [5], whose recommendations were adopted, ' and equal agreement w.ts 
reached with the Pan-American Sanitary Bureau in regard to the Western Hemis])here. 

For purposes of quarantine control the endemic area in Africa is defined ns bounded h)' 
a line running from the mouth of the Senegal River along that river eastward to the 
15° N. parallel of latitude, thence eastward along that parallel to the eastern border of 
the Anglo-Egyptinn Sudan, thence northward along, that north-western boundary of 
Eritrea to the Red Sea Coast, thence southward along the eastern coast of Africa to 
the southern boundary of the Protectorate of Kenya, thence westward along tliat 
boundary and southern boundary of Kenya Colony to' its junction with the southern 
border of the Uganda Protectorate, and thence- along this and the eastern border of| 
the Belgian Congo to the 10° S. parallel of latitude, thence westward along that parallel 
to the west coast of Africa;' thence northward along the west coast of Africa to the 
mouth of the River Senegal; including the islands in the Gulf of Guinea. The Com- 
mittee also recommend that the Balonale District of Northern Rhodesia should be 
regarded as an endemic area, but for the time being the Port of Massawa in Eritrea 
should be excluded. 


In the Western Hemisphere, for the purpose of quarantine control, the areas in the 
South American Continent which, for the time being, should be considered as endemic 
yellow fever, areas are bounded by a line running from Turbo, in the Northern part of 
Colombia directly south to thy northern boundary of Ecuador and then along the 
Eastern slopes of the Andes, below an elevation of 6,000 feet, to the northern boundary 
of Argentina, thence east along the 22nd. parallel of latitude to the western border of 
Brazil, thence in a north-eastward direction to the junction of the States of Maranlioa 
and Para on the Atlantic Coast of Brazil, thence along the Atlantic and Caribbean 
coasts of South America to Turbo, excluding, however, the ports of Belem in Brazil, 
Cayenne in French Guiana, Paramaribo in Surinam, Georgetown in British Guiana, 
La Gitaira and Maracaibo in Venezucl.a, and B.arranquilla and Cartagena in Colombia 
and the cities of Car.acas in Venezuela and Bogot.-j in Colombia. In .addition, the 
Isthmus of Panama from the Canal Zone to the border of Panama and Colombia and 
the Ilhcos and Itabuna districts in the. State of Bahia m Brazil arc for the time being 
regarded as endemic yellow fever are.as. b 

The Commission further suggested that the .authorities of anv territories at nresent 
included within the boundaries of an endemic area who may wish to have anv part 
excluded, .should furnish UNRRA with the following information in regard to ^thc 
naft of he territories involved: •(«) Evidence in regard to the risk of tellow fever 
•nfcction- (b) particulars of measures taken to control Acclcs .a-gyp/f so as 'to m 
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of the British Intcrdcpartmcnttil Committee on Yellow Fever Control and of the experts 
in the United States, hut as the subject is highly technical and the Memorandum is 
shortly to be published by UNRRA, further reference is outside the scope of this paper. 
As complying with the standard laid down, the Commission recommended approval of 
the yellow fever vaccines prepared by the National Institute of Health, the United 
States Public Health Service, and by the International Division of the Rockefeller 
Foundation. They also recommended that vaccine .similarly prepared (excejtt that the 
drying is not carried out to the same degree) in the yellow, fever laboratories in Rio de 
Janeiro, ip Bogota, and in the Wellcome Institute, London, should, for the time heing, 
be approved for quarantine purposes provided the inoculations are performed by officials 
of a national yellow fever service or by other medical officers properly autliorizcd by 
their governments to do so. 

In addition to the’ responsibility placed on UNRRA to lay down standards with which 
yellow fever vaccine must conform, UNRRA is rcquirccl, in consultation with the 
Governments concerned, and, as regards the Western Hemisphere, with the Pan-Amer- 
ican Sanit.ary Bureau, to designate from time to -time Institutes wliicli arc approved for 
testing the activity of yellow fever vaccines. In order that UNRRA may comply with 
this obligation, the Commission recommended that the necessary steps should be taken 
yvith' a view to the following laboratories being designated as Approved Institutes 
namely: 


Bagota — Yellow Fever Laboratory, National Yellow Fever Service. 

Entebbe (Uganda) — Yellow Fever Institute. , , 

Hamilton (Montana) — Rocky Mountain Laborator 3 ’, National Institute of Heaitn. 

London — Wellcome Research Institute. , 

New York — Laboratories of the International Health Division. Rockefeller Founa- 
ation. 

Paris — The Pasteur Institute. 

Rio de Janeiro — Yellow Ffever Laboratory, National Yellow Fever Service. 

In the delineation of endemic yellow fever areas in Africa the Quarantine Coininiss'oo 
had the advantage of the views of the London Interdepartmental Committee on Yellow 
Fever Control [5], whose recommendations were adopted, ' and equal agreement was 
reached with the Pan-American Sanitary Bureau in regard to the Western Hemisphere. 

For purposes of quarantine control "the endemic area in Africa is defined as bounded by 
a line running from the mouth of the Senegal River along that river eastward to the 
15° N. parallel of latitude, thence eastward along that parallel to the eastern border ot 
the Anglo-Egyptian Sudan, thence northward along, that north-western boundary ot 
Eritrea to the Red Sea Coast, thence southward along the eastern coast of Africa to 
the southern boundary' of the Protectorate of Kenya, thence westward .along diat 
boundary and southern boundary of Kenya Colony' to' its junction with the soiitlicrii 
border of the Uganda Protectorate, and thence along this and the eastern border ofi 
the Belgian Congo to the 10° S. par.allel of latitude, thence westward along that par.allel 
to the west coast of Africa;' thence northward along the west coast of Africa to the 
moutli of the River Senegal; including the islands in the Gulf of Guinea. The Com- 
mittee also recommend that the Balo'oale District of Northern Rhodesia should be 
regarded as an endemic area, but for the time being the Port of Massawa in Eritrea 
should be excluded. 


In the Western Hemisphere, for the purpose of quarantine control, the areas in the 
South American Continent w'hich, for the time being, shoidd be considered as endemic 
yellow fever areas are bounded by a line running from Turbo, in the Northern J’art of 
Colombia directly south to the nortliern boundarv of Ecuador and then along 
Eastern slopes of the Andes, below an elevation of 6,000 feet, to the northern boundary 
of Argentina, thence east .along the 22nd .par.allel of latitude to the western border of 
Brazil, thence in a north-eastward direction to the junction of the States of M.aranlioa 
and Para on the Atlantic Coast of Brazil, thence along the Atlantic and Caribbean 
coasts of South America to Turbo, excluding, however, 'the ports of Belem in Brazil. 
Cayenne in French Guiana, Paramaribo in Surinam, Georgetown in British Guiana, 
La Guaira and Maracaibo in Venezuela, and B.arranquilla and Cartagena in Colombia 
and the cities of Caracas in Venezuela and Bogota in Colombia In' addition, the 
Isthmus of Panama from the Can.al Zone ’to the border of Panama and Colombia and 
the Ilheos .and Itabuna districts in yhc.St.atc of Bahia in Brazil are for the ti'me being 
regarded as endemic yellow fever are.a.s. 

The Commission further sugge.sted that the authorities of anv territories at iirc-scnt 
included within the boundaries of an enc emic area who may wish to have anv part 
excluded, should furnish UNItRA with the following information in regard to the 
nart of the territories involved : ‘(ti) Evidence in regard to the risk of ?cIJo,v fever 
infection- (h) particulars of measures taken to control Aeries asypti so as "to maintain 
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■yj Subjective Psychological Responses of Patients Undergoing 
Physical Treatment in Mental Disorders. 

An AttemptJ^at Clinical Evaluation \Abstracrf\ 

By Jan Frank, M.D.Prague 

Despite the established clinical value of physical treatments in the major psychoses, 
it remains important to- obser\’e the conscious, and as far as possible, subconscious 
-individual reactions. Although no rationale which would be scientifically explainable 
has been found, the same artificially induced fit is applied, like a steamroller in its 
uninspired uniformity, in cases ranging from involutional melancholia through manic- 
depressives and schizophrenias to symptom-neuroses. The inference is that either there 
is some common denominator in Aese varied conditions, or that to explain the efEects 
we produce we must seek the cause in the subjective experience of the convulsion and 
resulting interference in the patient’s state of consciousness. 

In 650 cases treated with electric convulsant therapy (E.C.T.) in Graylingwell Hospital, 
Chichester, extra- and intra-murally, it was observed that the best immediate results were 
achieved in those depressive episodes chosen from different nosological groups which 
showed the somatic accompaniments of depression, such as motor retardation, loss of 
weight, loss of turgor of the skin, and so fonh. In these there is a common physical 
denominator. 

In 132 cases of involutional melancholia and 145 depressions with cyclothymic person- 
ality background, the conscious psychological reactions whilst undergoing electric 
convulsant therapy are, in comparison to other psychiatric conditions, significantly scanty. 
The answers he gives when the patient is asked about the treatment, and the views 
he expresses spontaneously in the ward to nurses and fellow patients, are remarkably 
few. The slight post-convulsion confusion is transient. The same type of memory 
defects which Brody has described in some patients after electric convulsant therapy 
lasting for months is noticeable during the confusional state. The recall of trivial 
occurrences is impaired, and there is some perplexity of spatial orientation, with particular 
reference to places where personal belongings have been left. This confusion is accom- 
panied by complaints of headache, sickness, general malaise, organ sensations of numb- 
ness most frequently localized in the head, paraesthesias, giddiness. If the confusion is 
prolonged for more than a day or two, especially in involutional melancholia, an under- 
lying cerebral arteriosclerosis — the differential diagnosis of whicli is so difficult in the 
early^ cases — ought to be suspected. In the uncomplicated depressive states the post- 
convulsive bewilderment does not last longer than one to two hours, after which the 
patients report a marked relief of their original symptoms. This improvement, which 
only rarely swings over to overt hj'pomanic reactions, is not experienced — if not 
suggested extraneously — by tire patient^ as being the direct result of the treatment. The 
underlying or concurrent deep emotional, instinctual conflicts are more successfully 
repressed only. To confront the “ego” with these conflicts after electric convulsant 
therapy in the psycho-analytical sense is dangerously likely to precipitate relapse into 
psychotic depression. Before the treatment any durect or indirect psychotherapy is 
impossible owing to the incapacity of the patient for transference. Psychiatric help in 
environmental adiustment is of supreme importance, however, after discharge from 
ho.spital or for out-patients. 

The importance of the quality of the “group spirit” in the ward to which the patients 
go after treatment cannot be exaggerated; the positive suggestive influence of fellow 
patients who are on the way to recovery serves as an object lesson to others commencing 
treatment and does much to alleviate die dread or indefinable apprehension before each 
session. Despite the retrograde amnesia which covers the very short pre-convulsive. aura 
May — Psych. 1 ' . 
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the index at a level of I % or less; (c) particulars of all other measures taken to control- the 
transmission of yellow fever within the area or its transmission outside; (d) any other 
information which might be of value to UNRRA in assessing the position. 

In addition the Commission pointed out that areas within an endemic area may 
have to be reclassified from time to time and need no longer be considered endemic; 
.when recognized, adequate, sustained control measures have been applied to eradicate 
mosquito vectors and to eliminate the conditions favouring the occurrence or spread 
of yellow fever. The Commission also placed on record the extent to which they had 
been impressed by the value of the eradication measures already carried out in certain 
parts of the Western Hemisphere. On the other hand, they stressed that failure to carry 
out such measures may lead to areas, previously considered to be non-endemic, being 
classified as "endemic .areas”. 

The recommendations of the Quarantine Commission were duly accepted, 'by the 
Central Committee on Health, and arc now in process of being implemented by UNRRA. 

To complete this outline of the 1944 Conventions it is necessary to point out that 
a clause in each Convention limits its duration to eighteen months from the date on 
which it came into force. Personally, I think the period is too short to obtain full 
knowledge of the working of the new provisions. Nevertheless, useful experience should 
be gained. Before the Conventions expire a formal International Conference is 'to be 
assembled to review the then position and draft new Conventions. Printed copies of the 
Conventions should soon be available but when they are studied it is well to bear in 
mind that International Conventions are not necessarily the opinions of one or even 
two sets of experts but are often a compromise between conflicting views. Delegates 
to Conferences have to concede some points and accept others if the largest measure of 
international agreement is to be reached. 

To conclude tliis brief summary the following paragraph from McCallum’s valuable 
review of International Hygiene [6] seems appropriate ; 

"A stud.y of the Conventions which resulted from the International Sanitary Con- 
ferences of 1892, 1894, 1903, 1912 and 1926 shows an interestinc development in tne 
practical application of more recent epidemiological knowledge — the role of the rai 
and the flea in plague, of the mosquito in yellow fever, and the lessened importance 
attached to fomites. Furthermore, quarantine practice under the Conventions nas 
gradually been revised so as to difl'erentiate the measures, applicable for each disease, 
according to its mode of spread.” 

The Conventions of 1944 now carry the practical application of epidemiological 
knowledge a step further — the protection aiforded by inoculations against yellow fever, 
recognition of the value ■ of inoculations against typhus and the value of cllectivc 
insecticides. An attempt is also made to meet the old difficulty of validity of medical 
certificates by including International forms which governlnents are asked to adopt. 

Finally, it is interesting to speculate what epidemic catastrophes might arise, as the 
result of the present turmoil, if International Conventions and Agreements based on 
our epidemiological knowledge had not been drawn up for, according to Creighton [7], 
no single thing stands out more clearly as the stroke of Fate in bringing the ancient- 
civilization to an end than the vast depopulations and solitude made by the plague 
which came with the corn-ships from Egypt to Byzantium in the year 543, during the 
reign of Justinian. The 1944 Conventions were prepared under considerable difficulties 
and it seems fair comment to state that they arc a definite attempt to strengthen and 
adapt the existing Conventions in anticipation of some of the difficulties which may face 
the United Nations and that, unlike most of the earlier Conventions, their preparation 
has not waited until pestilence was in our ports, our docks or our cities. 

On the successful conclusion of the first stage in international collaboration for the 
prevention of epidemics it will be .agreed that UNRRA is much to be congratulated. 

A discussion followed in which Sir Alc.xandcr Maegregor, Dr. Lcavell, Dr. J. A. H. 
Brincker, Dr. I. Corbett and Dr, Melville Mackenzie took part. 
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The subjective experiences of schizophrenics to E.C.T. are very difficult to assess; clinic- 
ally the attective pan of their condition only is changed — that is if they are depressed. 
The hallucinatory experiences remain unchanged after a short period of lesser intensity. 
It has no effect whatsoever on the schizophrenic thought disorder. Paraphrenics, and 
paranoid schizophrenics of late onset with preserved personality, quite frequently involve 
the E.C.T. in their delusions and persecutory apparatus. 

The post-convulsive psychomotor automatism in psychoneurotics and psychopathic 
personalities is often extremely dramatic, and although apparently covered by complete 
amnesi^ may express in a choreographic way repressed subconscious memory material. 
This apparent “'catharsis” does not help the psychoneurotic patient. 

Coarse hysterical syndrome in primitive personalities, especially when malingering is 
superadded, responds well to the very powerful suggestion of E.C.T. paraphernalia, but 
they react in the same way to other similarly suggestive remedies. 

The experiences in insulin treatment of kaleidoscopic perceptual changes after awaken- 
ing from insulin comas have been described by Benedek, Schilder, Mayer-Gross, Sargant 
and Slater,, and others. The patient’s tendency to test reality after awakening follows 
the patterns of infantile lihidinal development. "One witnesses a short recapitulation from 
narcissistic libidinal cathexis to new object libido. The warmth and congruity of affect 
in nuclear schizophrenics successfully treated with insulin is not found after any other 
treatment, even leucotomy. 

^ In leucotomy also, the conscious psychological experience of patients of different 
. nosological categories to the treatment itself is marked by .its relative absence. After the 
turmoil of cerebral shock, cortical irritation, hypomanic frontal lobe release phenomena, 
and other neuropathological sequelae are over, or compensated for, which is not until 
six months after the operation, the patient is sufficiently settled for one to ask him 
what he thinks and feels about it all. The most outstanding manifestation is that 
such a major operation v.in persons of well-preserved personality with average, or 
above average, intelligence, appears to be of much less subjective significance than, 
say, an appendix operation. (Patients with well-preserved personality with average 
intelligence numbered 40 among 120 followed up after six months. The total number 
of operated cases was 158.) This is in part due to the pre-operative lack of insight, but 
there are signs which suggest that in the body image the frontal lobes do not appear 
at all. 

In the case of a physician, for example, the operation was fully discussed beforehand 
and his own permissio'n obtained. He is suffering from paranoid' schizophrenia but has 
no memory impairment at all and is of above average intelligence, and yet he is now 
quite incapable of giving a theoiy of what the operation is, except: ‘‘It was for the nerves, 
I suppose.” He has no idea in which part of his brain the incisions were made. 
He also describes the following recurrent dream : He is in an arena where lions are 
going to be fed; he knows a piece of meat is going to be thrown to them; he is frightened 
and walks away. Before operation this dream had the qualitv' of a nightmare and he 
awakened shouting. Now, eight months after the operation it has lost the frightening 
qualities — ^he reports “the lions are tame now and plavTuI,” but he still has to walk away 
before the meat is thrown. 

This patient is rather an exception to the rule: more than 80% among the 120 in 
whom these obser^■atio^s were made, had no dream life at all after the operation, or a 
greatly diminished one. They report also in decided terms the entire lack of daydreaming 
since they had the operation. A submissive, over-polite attitude is most noticeable in 
patients over 55 (22 of our cases), but it is seen in more or less marked degree in all 
who recovered. The tiredness, especially of the eves, about which so many patients 
complain, more than six months after the operation, is actually not physical but is meant 
to express a diminished mental vigilance, as careful psychiatric investigation revealed. 

The clinical results of leucotomy. are the content of another paper. 


f I gratefully acknowledge the advice and criticism of Dr. Carse, Medical Superintendent 
of Graylingivcll Hospital.] 

Excerpts of case records were read, two of which are appended : 


, ..Yj- out-patient, suffering from anxiety hysteria with depressive 

Sr^es had^o resmSn^^hinf immediately after the fit was over; two 


As his condition did not improvi 
May — P sycu. 2 


e after four E.C.T. treatments he was taken over from 
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m E.C.T., all patients have a feeling of apprehension. Mayer-Gross in his jiajter on 
rcyrogvade amnesia in E.G.!’. found this, tor memorized material, to last a minute 
before tlte fit. What do the jjatients, without exception, dread tlicn, as die phase of 
post-conviihsivc psyclioniotor autoniatisni is also not consciou.sly renicinbcrcd? 1 tliink 
It IS the violent and sudden interference with the state of consciousness, plus a memory of 
the id for the convulsion itself. The intensity of the fear reaction is individual and 
obviously dependent on diverse personality factors; it has, however, a meaningful relation 
to clinical types. In involutional depression, endogenous melancholia, except agitated 
forms, the apjn'chension' caused is markedly less than in psychoneuroses, whether with 
convulsive or hysterical personality background. There is a fundamental difference in 
the e.xpcricnce of E.C.T. it.self in melancholia which is not sufficiently explained hy the 
therapeutic effect alone. Patients show a steady persistence in attending as out-patients 
and as in-patients complain but little, in remarkable contrast to -patients with other types 
of mental illness. Explanation of this behaviour by the supposed subconscious self- 
punishing tendency and the gratification of death wi.shcs towards the ego could' not be 
confirmed. It was impossible to ascertain in the dream or phantasy life of -these patients 
anything of that kind. 

Neither the manifest nor latent dream content in melancholics shows any trace of 
elements which would in a valid way point to such a subjective meaning of the treatment. 
Dreams of a traumatic situation, such as a railway crash, drowning, fire, and similar 
catastrophes, which contain an element of rejtlaccd recapituldtion compulsion for the 
experience of the fit itself, are complained of by, psychoncurotics but not by melancholics,- 
On tlie contrai'y, the restless sleep of the latter, so frequently interrupted by nightmares 
before treatment, soon, in the majority of our observed cases, changes into a healthy 
restful sleep after four to five major convulsions. Indeed, if this insomnia disturbed by 
nightmares persists, especially in involutional melancholia, in spite of E.C.T._, it ought to 
be considered, in our experience, as a first warning sign of cerebral arteriosclerosis or 
other organic deterioration, so often masked in involutional states. 

The post-convulsive psychomotor automatisms which we call in a purely arbitr.iry 
way "abreaction,” by no means implying a cathartic effect of such phenomena, are also 
conspicuous by their relative absence in uncomplicated depression, in contrast again with 
psychoneurotics and allied personality disorders. A startle reaction occurs, however. 
when approached immediately after regaining consciousness without exception in ah 
cases. The most usual. report in depressives after four to five treatments is “I feel -as u a 
tight band round my head has been removed, all my previous fears and feelings of hope- 
lessness seem to be so remote — but I don’t like the treatment very much, how mant 
more must I have?” 

In expressing appreciation for the help so rendered, a lack of affect is almost invariably 
present, and if the course of E.C.T. has reached about fifteen to twenty sessions, a 
plateau type of over-politeness is noticeable which is emotionally shallow and insincere. 
If asked about this they give thanks again but arc not indignant, and they arc at a 
loss to, explain this behaviour. This feature is the move striking as at the same time 
the patients are most emphatic in saying that they have regained self-confidence to face 
life. This over -politeness is due to a diminution of self-assertive drive, and to a fading 
,of colour and blunting of the edge of the personality. This is shared, but is much more 
pronounced, in cases after leucotomy, organic deterioration, in severe idiopathic epilepsy 
and malaria-cured G.P.I.s. After prolonged E.C.T. the individual uniqueness of the ego 
becomes veiled also; the difference is, in comparison to irreparable organic damage, that 
the specificity of the personality returns after die termination of the treatment. In about 
two months this numbing effect on the ego disappears. 


The Rorschach test in patients receiving over' 15 fits, as tested in 50 cases, shows in 
persons with otherwise average intelligence a particular poverty in good F. and W., and 
a prevalence of Dd, of 1 or 2 % bad form, witfi a tendency to perseverate and to reject, 
kintesthctic whole responses are markedly afiscnt. 

Atritatcd depression and hallucinatory excitements, stupor states, with refusal to 
take rood respond very much better to cardiazol fits. The remarkable sedative effect 
V nlnmiacological convulsions was pointed out to me by Car.sc, and in 74 observed cases 
^ ” f a total of 86 of that group the advantage over E.C.T. was graphically demonstrated. 
Whether this is due to the psychological effect of the agony of experiencing the com- , 
v\ HCtnc „rc-convulsivc aura, or in a topically- different onset of epileptic discharge 

parativcly g n-ithin our resources to decide. The findings of Parfitt. Schilder, 

in the bran , • ■ , resrarding the experience of cardiazol, fits arc shared by all who 

Silbermann, am prc-convulsivc aura of annihilation in cardiazol is rcmcm- 

makc use of tins • . endlessly, whereas its objective time is from fifteen to thirtv 

bered by patients as la. Ill g 


seconds. 
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Three Cases by Braithwaite Rickford, M.D., F.R.C.S., M.R.C.O.G. 

Sarcoma of Cervix. 

Mrs. H., aged 54. 

History . — ^First seen 6.5.42 complaining of a blood-stained vaginal discharge for five 
weeks. Her previous, health had mways been good. She had had five children without 
any -complications, the last being sixteen years ago. The periods had always been 
normal, starting at the age of 14, and finishing at the age of 40 when she had had a 
simple mucous cervical polyp removed. Following this, normal menopause had 
occurred. 

The discharge had started suddenly five weeks ago. It was profuse, yellow, offensive 
and blood-stained. There had been some backache for the pretious week, which was 
worse on exercise and relieved by rest. There had also been some anorexia and malaise 
for a fortnight. There had been no upset of bladder or bowel functions. 

On examination under an anaesthetic on 1.6.42, a brittle, friable growth of the cervix 
‘was felt. "The uterus was normal in size, but there was very little mobility, and the 
parametria on both sides were thickened. On inspection, there was a necrotic cervical 
tumour to be seen. 

50 mg. of radium were inserted into the uterus and left for forty-eight hours, after 
removing a piece of the growth for biopsy. 

Pathological report (Dr. Bamforth) : Sarcoma of the cervix with a number of giant 
cells and some hyperchromatic nuclei. 

Following the insertion of radium there was a slight pyrexial reaction for two or 
three days. Three weeks later radium was again inserted, using the same dosage. 
It was noted at that time that the growth involved the whole cervix, that there was 
no ulceration, and that the tumour felt like a mass of boiled tapioca. The patient was 
discharged ten days later without any further reaction. 

21.7.42; On examination, the cervix showed many grape-like polypoidal nodules. 
Two months later there was no change. 

12.1.43; The cervix now showed a transverse scar with one small cystic nodule about 
the size of a pea. The patient had gained 2 st. in weight since May 1942. 

3.10.44; The patient was extremely well. She noticed no abnormal svmptoms and 
there was no evidence of any recurrence. 

This case has heen reported to show the reaction of a sarcoma of the cervix to 
simple irradiation. 

My thanks are due to Mr. James Wyatt, under whose care this patient was admitted 
for permission to publish this report. 

3Lvy — Obstet. 1 
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a colleague for psychotherapeutic sessions. His main symptoms were a disabling fear of 
fainting in public, giddiness, claustrophobia, fear of sickness in buses and trams. He could 
not work because of these. The free associations revealed, among other things, that he 
suffered during adolescence from migraine, mostly on the left side. He was neurologically 
examined at Queen Square Hospital — ^N.A.D. Ophthalmologically: uncomplicated hyper- 
metropia of three dioptres on both sides. 

In one session he related a dream in which he was chased by a monstrous sea animal 
I with one eye, and awakened with intense anxiety. Associations to this dream let him 
remember an episode when aged 6. He was gambolling on the beach and was struck in 
the left eye with a pebble by a playmate. He was extremely frightened then, the blood 
running from his eye. as he thought. At the same time, when about B, but before this 
occurrence, his awakening infantile sex curiosity and play were suddenly interrupted 
when once discovered by his mother, who threatened him with blindness if he did, or 
looked at, “such things” again. When as a small boy he was hit in the eye, he already 
fantasied it as a punishment for his. instinctual urges. 

This description of a patient who had been in Graylingwell Hospital, Chichester,, for 
thirteen years, suffering from chronic manic-depressive psychosis and is now socially 
recovered, is typical ; 

E. V. C., female, aged 50 (leucotomy 29.4.43), Interviewed 8.11.44, On asking her about 
the operation she stated ; “It is marvellous to have the peace of spirit after so many jm^rs 
of illness.” Objectively, this seeming insight is. however, shallow and accompanied by 
constant expression of thanks in a monotonous and over-polite manner. Her face is 
expressionless, rather empty. She has no complaints, apart from the subjective feeling 
of slowing down in her general reactions. At the same time, she does all the shopping 
for the family of four, and keeps the house tidy. 


Dr, W. Mayer-Gross : Dr. Frank’s observations are not only of great theoretical 
interest, but also a contribution to the important new tasks which psychotherapy has to 
face after the introduction of the new physical treatment methods. They cannot be 
practised in a psychological vacuum. Speaking in terms of psychopathology, convulsion , 
and insulin therapy as well, as leucotomy produce a transient regression,. each in another 
time pattern and probably on different levels. In hours or days they open up instinctive 
strata and layers of the unconscious into which psychoanalysis takes weeks to penetrate, 
and this in patients inaccessible to psychotherapeutic methods otherwise. Everyboay 
applying these therapies realizes the importance of favourable environmental influences 
and of many other psychological factors for the final result. This seems to offer a pro- 
mising field for systematic psychotherapy of hospital patients. 


Dr. L. C. Cook recalled that in the early days of convulsive treatment the charge was 
repeatedly made against it that its effects were solely due to the unpleasantness and 
fear it engendered; It was likened to the swinging bed, the wire brush and other outmoded 
methods of treating hysterics. For this reason he had tried to find out whether .tbe 
results of convulsive treatment in the first 275 patients treated at Bexley Hospital 
supported this view. These early cases were treated with cardiazol which gave ample 
opportunity for fear to exert its reactions. Any personal bias in evaluating results was 
practically eliminated by the fact that the assessment of the degree of fear was made 
by the nursing staff who had no idea why the information was required, and that the 
therapeutic results in all but a few of the rnost recent cases had already been assessed 
before this investigation was thought of. The figures showed unmistakably that patients 
exhibiting the greater degrees of fear did not tend to do any better, in fact they did less 
well than those exhibiting only a normal amount of dislike of the procedure. Similar 
experiments on a smaller scale had led American workers to the same conclusion, and 
further confirmation came from the use of E.C.T.. which produced far less apprehension, 
but very similar results. 


This investigation, of course, dealt only with overt manifestations of fear. The ps,vclio- 
logical effect of being plunged into sudden unconsciousness and the identification of this 
unconsciousness with death had been taken by some workers as the basis of any improve- 
ment achieved. Schilder, for example, had pointed out the friendliness of patients in 
the post-convulsive state, even when still confused, and considered this to be due to 
previous libido-fixations having lost their importance, resulting in renewed interest in 
people nearby. If this were true one would have expected any method of inducing 
repeated rapid lapses into unconsciousness to have a similar effect, but it was well known 
that courses of nitrous oxide' anaesthesia, amytai. S:c., were not nearly so effective as 
convulsions. 


Flescher had rejected the fear motive but had formulated an interpretation based on 
Freud’s theory that melancholy after the loss of a. dear one depends on a strongly 
ambivalent attitude towards that person. The lost object is identified with the ego. and 
aggressiveness, previously unconscious, is dii^cted against it in the form of guilt feelings, 
self-depreciation, seff-destructiveness, &c. The fit discharges large amounts of energy 
inherent in the destructive and death drives and unloads them in an individually and 
EociaUy harmless manner. Such an interpretation was not unattractive and was difficult 
to disprove, but it was not easily apphed If a good many cases that had done well 
^ thcfspy* Speaker) tiJoughl it more probabJe Cbaf mechanisms 

on cheSal or structuraf changes tvere the signiHcani factors, both in the 
production and^in the alleviation of symptoms in the so-called biogenetic psychoses. ' 
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last year. There had been two cliildren without any abnormtdities, the last thirty- 
two years ago. One miscarriage had occurred which had required evacuation of the uterus. 

A heavy vaginal discharge had been present for two months which required two to 
four diapers a day. It was rather thick, whitish in colour, and often definitely pink- 
stained. There had never been any frank bleeding, and it had never Been offensive. 
There was no pruritus, pain or dikomfort anywhere. She was feeling very well in 
herself, there had been no loss of weight or anorexia. The bladder and renal funaions 
were normal. 

On examination. — ^Healthy, average weight, not anremic. Abdomen normal. On 
vaginal examination the cervix was small and atrophic, and a firm mass could be felt 
in the left posterior quadrant of the pelvis and was thought to originate from the 
uterus. 29.8.44: The cervix was dilated and the uterus measured only 2 in. No 
curettings were obtained. Following this there was slight pyrexia associated with some 
lower abdominal pain for three weeks. ’ 

3.11.44: Laparotomy. No free fluid in the abdomen; a tumour about the size of 
a -grapefruit -was found in the left posterior quadrant of the pelvis which was adherent 
to the back of the uterus. It was found that the upper serous covering of the tumour 
was the grosslv thinned wall of the distended left fallopian tube. The tumour had 
dilated the abdominal ostium and was attached directly to the posterior surface of this 
broad ligament and the uterus. It was removed in one piece with the tube. A consider- 
able area of ragged, oozing tissue remained in the tumour bed. The abdomen was 
closed with a drain down to the pelvis. The left ovary was seen to be small and 
atrophic after the growth had been removed, while the right appendages were normal 
and the uterus was small and atrophic. No glandular involvement was found, and the 
omentum was free from secondaries, as was 5so the liver. The tumour after removal 
was brain-like in appearance. There were considerable areas of necrosis and hemorrhage 
with many small cystic spaces. .The faUopian tube was grossly dilated in its upper 
■ two-thirds, with the tumour growing from its inner wall and through the abdominal 
ostium. 

Convalescence was complicated by a Small infarct of the lung sixteen, days later, 
which rapidly resolved. A full course of deep X-ray treatment was given to the left 
side of the pelvis. . * 

10.2.45: Patient very’ well; no abnormality in the pehns. 

i Pathology ^Dr. Bamforth) : Spindle-cell sarcoma arising from the wall of the fallopian 
tube. 

The first reported case of sarcoma of the fallopian tube was described by Sanger in 
1886, and the most recent review of the literature is by Jorgensen {Acta, obstet. gynec. 
scand., 1938, i 8 , 326). He reviews sixteen cases in all, the only previous English 
reference being by J. B. Banister, Proc. R. Soc. Med., 1924, 17 , Sect, dbstet., 31. 

My thanks are due to Mr. A. J. Wrigley, under whose care these last two patients 
were admitted, for permission to publish these reports. 


Two Cases by John P. Erskixe, B.Sc., M.B., Ch.B., M.R.C.O.G. 

Grossesse Extramembraneuse. 

The patient, aged 30 and pregnant for the fourth time, took quinine pUls and douched 
repeatedly in the hope of producing abortion. As a result die membranes ruptured at 
iS'/i weeks, and she discharged clear flviid intermittendy per vaginam throughout the 
test of the pregnancy. The condidon was confirmed by analysis of the fluid which was 
found to be liquor amnii. Foetal movements were never felt, but the fcetal heart 
could be clearly heard. 

The pregnancy terminated spontaneously at 35 weeks in the birth of a living female 
child weighing 4 lb. It died shortly after birth and was found to have multiple 
deformities, bilateral talipes, subluxation of the right knee, and soft tissue contractures 
at both elboivs. The placenta was of the circumvallate varietv. 


An Unusual Ectopic Pregnancy. 

Presacral sympathectomy was performed for severe spasmodic dysmenorrhoea accom- 
panied by epileptiform convulsions. Three weeks aher discharge from hospital the 
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Primary Carcinoma of Fallopian Tube. 

Mrs. L., aged 36, was first seen on October 25, 1944, complaining of sterility. Twenty- 
four years previously she had had an acute appendicitis with a pelvic abscess, whidi 
had necessitated her being in hospital for nine months. She had been married for 
six years, her husband had been at home throughout and on dnvestigation had been 
found to be fertile. 

Her menstrual history was quite normal, starting at the age of 15, and was regular. 
She had noticed some vaginal discharge for the previous ten years, which was most 
marked for the seven days following menstruation. 

On examination she was a healthy patient, not ana;mic, and was of average weight. 
The abdomen shotved a firm tumour in the mid-line, reaching about 1 in. above the 
symphysis pubis. It arose from the pelvis and was slightly mobile. Otherwise there 
was nothing of note on abdominal examination. Vaginal examination showed that this 
tumour was in the uterus, which was regularly' enlarged to the size of about a fourteen 
weeks’ pregnancy. It was hard in consistency and mobility was limited. To the right 
of the uterus and posteriorly was another tumour, which was rather softer and 
apparently attached to the uterus. 

Laparotomy was performed following an unsuccessful attempt at insufflation. The 
intestines were thickly' adherent to each other and to the pelvic . organs, with dense 
matted felty adhesions. It was impossible to recognize the uterus or ajipciidages on 
inspection. The uterus, however, tvas palpated and found to contain a hard tumour 
in the anterior wall. To the right of the uterus was a softer mass, which appeared 
through the adhesions to be of a bluish-hrown colour, rather resembling that of a tiibal 
abortion. This mass was separated digitally and during this process a . friable papilb- 
ferous mass, the size of a golf ball, fell out of the tubal orifice. Surrounding the mass 
was a collection of thick, blood-stained glairy' mucus. The right tube was then removed, 
the ovary being left in situ, and apparently normal. The left adnexa: were palpated 
through the adhesions and were apparently normal. A myomectomy was then carried 
out for an interstitial fibroid after dissecting blindly through the adhc.sions covering 
die anterior wall of the uterus, Hmnio.stasis was not absolute and the abdomen was 
closed with a tube drain for forty-eight hours. , 

Convalescence was uneventful and a full course of deep X-rav treatment to the right 
posterior quadrant of the pelvis was .instituted sixteen days later and completed m 
twenty-eight days. 

Four months later the patient was extremely w’cll and pelvic examination revealed no 
abnormality. Menstruation had occiUTcd once since operation. 

Pathology (Dr. Bamforth): “Papillary -columnar-cell carcinoma of the fallopian tube.” 


Ordimann, in 1886, reported the first authenticated case of primary carcinoma of the 
fallopian tube, though Doran, in 1896, mentioned an unreported case of Raynaud’s 
from 1847, .while in 1861, Rokitansky gave the first pathological description of this 
disease. 

Cases have been reported before this Society more recently by Mr. A. J. Wrigley in 
1926 and by Miss Alice Bloomfield in 1936 (Proc. R. Soc. Med., 30, 52). 

The most recent review is by H. J. Baron (Canad. nied. Aw. /., 1940, 43, 1 18-121), when 
he brought the total number of cases to 363, since when I have been able to find a 
further 15 in the literature. This disease is most comrhon between the ages of 40 and 
SS, though cases have occurred in a girl of 18 and a patient of 73. 

Symptoms are few, the most important being a slight watery, sometimes pink-stained, 
discharge. This may occur at intervals and is associated with attacks of colicky low 
abdominal pain, when the distended tube may empty its contents into the uterus. 

The diagnosis has only been made pre-operativcly on one occasion. However, the 
combination of a discharge of that character without uterine abnormalitv but accom- 
panied by an adnexal enlargement, might suggest a tubal carcinoma. 


Primary Sarcoma of Fallopian Tube. 

x.T,-c C itred 69. 16.8.44: Complained of vaginal discharge for two months. The 

•I'.c historv was not significant. Menstruation had started at 15 and had always 
previous ni. i menopause had occurred nineteen years .ago when menstruation 


I” ,,^.,1 'The menopause naa oeumieu moeieeii ve.irs .ago wnen menstruation 

ccas"cd”siSdenly and there Iiad been no further loss or discharge until ,he onset 
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that these are decidual cells and that the picture is that of decidual reaction taking 
place in an ovarian endometrioma. 

Family history. — ^These two patients are sisters. They have two brothers and two 
other .sisters. The oldest member of the family is a sister aged 40 who has one child 
aged it. There is another sister, hlrs. K., aged 36, who has one child aged 9 years, 
and who is anxious to have another. She also complains of severe backache. It seems 
possible that she, also, may have pelvic endometriosis. 



FIG. 1. 


FIG. 2. 


Cyst wall ffom Case 11 : (a) ehowing epixhelial lining and formation of gland spaces, x 45 ; (6) showing glands of 
endometrial t>-pe and stroma with decidual reaction. X 200. 


On examination Mrs. K. was found to have a normal uterus, but there was a round, 
mobile swelling, about 3 in. in diameter which seemed to be in the right ovary. 

Comment . — The combination of ovarian endometriosis and pregnancy is a rare one. 
The first case seems to have been reported by Sampson in 1922. Scott (1944) was able to 
find only seven cases so far reported in the literature and he added a further two cases. 
The reason for the rarity of this combination is that pelvic endometriosis tends to be 
associated with sterility'. This is probably due to the involvement of the ovaries, since 
Sampson (1927) showed that the tubes were patent in 284 out of 293 patients with 
endometriosis and adduces this fact as eiidence in support of his implantation theory 
of the origin of the disease. 

The occurrence of endometriosis in two members of the same family also seems to 
be rare and no report of a similar occurrence has been found in the literature. 

Regarding the relation of pregnancy to endometriosis, it has been suggested bv 
Sampson (1924) that pregnancy lessens the incidence of the disease, though he admits 
that this is difficult of statistical proof. He also suggests that pregnancy mav cause 
regression of existing lesions. Cases have been obsened where endometriosis of the 
recto-vaginal septum has complicated pregnancy. It has generally been found that 
the lesions tend to increase in size for the first half of pregnancy but in the later months 
they regress and cause no obstruction to natural delivery. * 
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patient was readmitted in a collapsed state, and at operation a ruptured primary 6-\vcek 
abdominal pregnancy was found. 

It is thought that the fertilized ovum must have been present in, the fallopian tube 
or abdominal cavity when the first operation was performed. Implantation in the pouch 
of Douglas subsequently occurred and may have resulted from the accidental displace- 
ment of the ovum from the fallopian tube during resection of the prcsacral nerve. 


Chocolate Cysts of the Ovary (Ovarian Endometriosis) and Pregnancy : A Report of Two 
Cases Occurring in Sisters. — Josephine Barnes, D.M., F.R.C.S., M.R.C-P., First 
Assistant, Obstetric Unit, University College Hospital. 

Case I. — Mrs. D., aged 33, primigravida. Admitted to the Obstetric Hospital, 
University College Hospital on April 22, 1944. Last menstrual period February 5 to 8. 
Complaining of dragging pain in the right side of the abdomen. Menstruation normal 
and regular 3/28. 

On examination there appeared to be a soft, cystic mass which was palpable' per 
abdomen in the right iliac fossa and also palpable birrianiially. A small, cystic mass 
was palpable in the pouch of Douglas. The pain complained of became more severe 
and it was decided to perform laparotomy. 

Operation was performed on April 25, the duration of the pregnancy being then 
11 weeks and 3 days. The abdomen was opened through a mid-line, subumbilical 
incision. The mass felt per abdomen on the right side was found to be tlie 
pregnant uterus, containing a .small fibroid at the left cornu and pushed up into 
the abdomen by a mass lying in the pouch of Douglas. When an attempt was made 
to explore this mass, a quantity of chocolate-coloured fluid escaped. This was > found 
to be coming from a cy.st, arising fronj the left ovary, about 6 in. in diameter and 
adherent to the anterior surface of the rectum. The left ovary also contained the 
corpus luteum of pregnancy. The right ovary was normal. The cyst was dissected 
away' from the rectum and out of the ovary, leaving tire corpus luteum undisturbed. 
The ovary was repaired and the abdomen closed. The post-operative course was 
uneventful. Heroin, grain 1/10, was given four-hourly for the first forty-eight hours. 
There was no vaginal haemorrhage. 

The patient was seen at intervals in the antenatal clinic and the pregnancy progressed 
normally. She left London at the time of the flying-bomb raids, and was delivered on 
November 12 by Ctesarean section, apparently on account of uterine inertia, though 
no details are available except that mother and child are now well. 

Case II. — ^Mrs. B., aged 30, primigravida. Admitted to the Obstetric Hospital, Univer- 
sity College Hospital on November 15, 1944. She was referred on account of an 
abdominal swelling in association with a 16 weeks’ pregnancy. The last menstrual 
period had occurred' from July 24 to 29 and menstruation has been normal and regular 
and accompanied only by slight backache. 


On examination of the abdomen, a swelling was felt, arising out of the pelvis which 
felt like the pregnant uterus. There was a soft, cystic mass in the right iliac fossa. 

Operation was performed on November 21, the duration of the pregnancy being then 
17 weeks and 1 day. The abdomen was opened by a lower right paramedian incision. 
The pregnant uterus appeared normal. The right ovary was replaced by a rounded 
evst, Sy4 in. in diameter, adherent to the back of the right broad ligament The left 
ovary and tube appeared normal. Right salpingo-oophorcctomy was performed The 
cyst ruptured during separation of the adhesions and chocolate-coloured fluid escaped 
The abdomen was closed. The post-operative course was normal. Morphine was eiven 
after operation and papaveretum gram 1/3 every' four hours for twenty-four hours The 
patient has attended the antenatal clinic at regular intervals and the pregnancy is 
progressing normally and has now reached 30 weeks. ' ° r 

Specimen '■ The cyst removed from the first case was unfortunately destroyed and no 
sections were made The specimen from the second case is shown. ' This consist." of a 
thick-walled cyst S'/j' in. in diameter. The outer .surface is roughened where the 
adhesions were separated. Traces of old blood are seen on the inner surface. 

FiES 1 and 2 are sections of the cyst wall. These show a lining of cubical epithelium 
which in one place is continued into some rounded gland spaces. Beneath Im 
epithelial layer is a thick l.aycr of large and rather deeply stained cells. It i.s suggested 
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that these are decidual cells’ and that the picture is that of decidual reaction taking 
place in an ovarian endometrioma. 

Family history . — ^These two patients are sisters. They have two brothers and two 
other sisters. The oldest member of the family is a sister aged 40 who has one child 
aged 17. There is another sister, Mrs. K., aged 36, who has one child aged 9 years, 
and who is anxious to have another. She also complains of severe backache. It seems 
possible that she, also, may have pelvic endometriosis. 



FIG. t. FIG. 2. 

Cyst wall from Case II : (a)sho*King cpitheUal lining and formation of gland spaces. X 45; (5) showing glands of 
endometrial t>'pc and stroma with decidual reaction, x 200. 


On examination Mrs, K, was found to have a normal uterus, but there was a round, 
mobile swelling, about 3 in, in diameter which seemed to be in the right ovary. 

Comment . — The combination of ovarian endometriosis and pregnancy is a rare one. 
The first case seems to have been reported by Sampson in 1922. Scott (1944) was able to 
find only seven cases so far reported in the literature and Ire added a further two cases. 
The reason for the rarity of this combination is that pelvic endometriosis tends to be 
associated with sterility. This is probably due to the involvement of the ovaries, since 
Sampson (1927) showed that the tubes were patent in 284 out of 293 patients with 
endometriosis and adduces this faa as evidence in support of his implantation theory 
of the origin of the disease. 

The occurrence of endometriosis in two members of the same family also seems to 
be rare and no report of a similar occurrence has been found in the literature. 

Regarding the relation of pregnancy to endometriosis, it has been suggested by- 
Sampson (1924) that pregnancy lessens the incidence of the disease, though he admits 
that this is difficult of statistical proof. He also suggests that pregnancy may cause 
regression of existing lesions. Cases have been observed where endometriosis of the 
recto-vaginal septum has complicated pregnancy. It has generally been found that 
the lesions tend to increase in size for the first half of pregnancy but in the later months 
they regress and cause no obstruction to natural delivery. 
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Two Cases ba’ Joa'ce’ Morgan, M.D. 

Acromegaly with Pregnancy. 

Primipara aged 34, married for seven years. Always suffered from headaches. Had 
not noticed any change in size of hands and feet, pr in facial appearance. First seen 
at three months’ pregnancy, witli well-developed acromegaly. X-ray of skull showed 
enlargement of pituitary fossa, sugge.stive of moderate-sized pituitary tumour. 

Acromegaly with pregnancy is uncommon because this disease is more frequently 
associated with atrophy of the ovaries. 

Patient is now 36 weeks’ pregnant, with no aggravation of symptoms. 


Anemia in a Rhesus-negative Woman during. Pregnancy with a Rhesus-positive Foetus. 

This patient has had three successive pregnancies each associated with severe ansmia 
, commencing at 36 weeks. 

The first infant died of “a htcmorrhagic disease” but the other two were healtliy, 
with no jaundice or anaamia. 

In each case the onset of anatmia wa.s followed in a few days by premature labour. 
Blood transfusion Vvith Groujt O pool blood resulted in an increase in ana;mia. 

Witit the third pregnancy, hremoglobin fell to 18% after blood transfusion, and was 
accompanied by jaundice, vomiting and pyrexia. 

Examination of blood by Slough Transfusion Service showed it to be Group AH 
Rhesus-negative. The. husband was Group OIV Rhesus-positive, and the baby was 
Rhesus-positive. Two ]jints of Rhesus-negative blood were given and the hemoglobin 
rose immediately to 48% and continued to rise. 

Anaemia in the Rhesus-negative mother with a Rhesus-positive infant has not been 
described but the repeated liistory of severe anrcmia at 36 weeks in this case is sug- 
gestive. 


Breech Presentation with Fracture of the Fcetal Neck : Recovery. — Lindsay O. Wait, 
^ C.M., M.R.C.O.G. 

A gravida 4 With a flat small pelvis was admitted as an emergency, well advanced in 
the second stage of labour, with a breech presentation. A Caesarean section was con- 
sidered inadvisable because of the mother's condition and the poor state df the. fatal 
heart sounds. Under a light antesthetic the foetus was delivered as far as the shoulders 
(with the arms out). However, the well-flexed fetal head would not enter the brim of 
the pelvis. There was no room at the pelvic brim to allow the ap|5lication of forceps, 
and the shoulders, by pressing against the perineum, held the foetal head tightly jammed 
at the inlet through the taut fetal nfeck. Repeated firm and sustained shoulder traction 
and pressure on the foetal head per abdomen failed to force. the baby’s head into the 
pelvi.s. About a minute afterwards the cord stopped pulsating. Before decapitation was 
decided on, one last energetic pull on the foetal shoulders with pressure on the fetal head 
broke the baby’s neck, and delivered the head. The cord was clamped and cut. The neck 
was very elongated and a finger could be placed posteriorly (by invaginating the skin of 
the neck) between the proximal and distal ends of the fractured cervical spine, at about 
the C.4 and 5 level. Traction had always been on shoulders kept at right angles to the 
A - P, axis of the head. 

The baby revived, and while tensing its muscles to cry, also contracted its neck 
muscles, reducing the spinal fracture spontaneously. A head, neck and chest cellona 
spica tvas applied tvhich required renewing at threc^ tveeks. An Erb’s palsv dcvclopctl 
from the third to seventh day and disappeared entirely. (At the time of ivriting the 
child is eight weeks old, perfectly healthy and X-rays of the spine show no abnormality.) 

The President stressed that the prevention of torsion of the neck was probablv 
resnonsible for the child’s survival, and that this principle .should alwavs be followed 
even in a verv difficult breech delivery. He described the case as imiqi'ic. 


Ulceration of the Mouth ^f^socimed ^Ul^ Recurrent Ulceration of Vulva.— A. 

1 oired IS has had recurrent ulceration of the mouth for the past clever 
associated with ’recurrent ulceration of the vulva for the past eight years. 


H. C. 
yc^irs. 
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Case Report 

Mv patient, aged 18, \v,is born in London and had never been abroad. Her parent, 
now dead, had spent ntanv years in India and I have been unable to obtain other details 
of them. There are 3 healthy brothers and no. history of similar lesions amongst her 
relations or friends. Her weigVit is 8'/i st., and her height is S ft. 4 in. 

The ulceration of the mouth commenced at the age of 7, and of the vulva at the 
age of 11. Menarche was at the age of 14— her cycle being a four-day loss eveiy' 
four to six weeks, without dysmenorrhtca. 

She states that the ulceration is preceded by a burning pain, and some erythema; 
then a gradual development of the ulcer; that she has no vaginal discharge, but a slight 
yellow, non-offensive discharge from the ulcer; that they never bleed; are slightly painful 
and frequently disturb her sleep. 

The ulcer on the lower lip is of a shallow aphthous type — circular, with a marginal 
erythema, and there is no scarring. 

Over the past ten weeks, 1 have been able to watch closely the development of the 
vulval ulcers; first the burning pain for twenty -four- to thirty-six hours: associated with 
an erythema and finally a pustule around a hair follicle before the ulcer appears. This 
has an inflammatory halo; a yellow slough on the base; a circular outline (a large ulcer 
had a serpiginous outline); somewhat tender; non-punched-out edge; and no associated 
adenitis but gross vulval tissue loss and scarring. 

The xtiology of this condition falls under three headings; (I) Infective. (2) Tuber- 
culide. (3) Ovarian dysfunction or deficiency and secondary infection. 

Investigations show that all systems are normal: Vaginal swab culture shows no 
pus, there are Doderlein bacilli and a very small growth of Staph, albiis and auretis and 
diphtheroids. Swab from the ulcer shows Staph, albus and diphtlteroids. No gono- 
coccal or tubercle bacilli. Vitamin C in blood and urine are low but within the range 
of normal. Vitamin B, excretion is normal. Biopsy and smear show no Leishman- 
Donovan bodies or T.B. on sections to be shown. ' Guinea-pig inoculation suggested 
but considered to be of no value in view of biopsy and smear findings. Fret’s test 
negative. Vaginal biopsy is normal. 

Treatment. — Locally, orally or parenterally appears to be a failure. 

In the literature, no specific pathological positive findings appear to be present. 
A few cases are reponed to have improved with oestrogens — and to have been cured 
with injeaions of antuitrin-S but only so long as the injections are continued. 
Pathology (Dr. Rogers); The slide shows an ulcerative type of lesion, the base of 
the ulcer consisting of granulation tissue covered with a thin layer of necrotic fibrin. 
Deep to this layer, the tisssues are infiltrated with inflammatory cells, predominantly 
polymorphonuclear in type. This area also shows oedema, and, in the deeper portions 
of the lesion, there are numerous chronic inflammatorv cells. Imbedded in the granu- 
lation tissue there are small numbers of nodular collections of cells— the periphery 
showing a number of mononuclear cells, but again in this circumscribed lesion the 
predominating cell is the polymorph. The centre shows necrosis with htemorrhage. 
This picture is similar to the description given by Sutton for a lesion called Periadenitis 
Mucosa Necrotica Recurrens. One such case was shown at the Royal Society of 
Medicine in 1932 by Ravell [Proc. R. Soc. Med., 25, 1739), and Gray recognized it to 
be of this type. A further case was shown in 1934 (Proc. R. Soc. Med., 27, 1578, Sect. 
Obsiet., 82). The clinical picture in my case, however, is different. She fits in better 
with the description for aphthous ulcers, 

The tissues beneath the intact epidermis are replaced by hyalinized fibrous tissue, 
indicating that the process is long-standing. -The vessels of die area, show a marked 
degree of endarteritis obliterans. 

The elastic stained preparation shows a breaking up of the elastic fibres, a finding one 
would expect in this type of inflammatort’ lesion. The Gram stain shows a remarkable 
absence of organismsl_and no tubercle bacilli have been found after careful search 
of the Ziehl-Neelsen’s slide. 

This condition was first described by Neumann in 1895. Since then some 50 eases 
have been reported mainly in foreign literature — only 4 cases having been reported 
Of these cases, 6 had a constant time relation to the menstrual cvcle, as 
this case had. The ages were between 12 and 74 — onlv 1 case and this patient occurring 
before the onset of menstruation. 

The condition appears to be peculiar to women— but this is queried in an American 
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Tuberculosis of the Cervix, Uterus and Appendages.— S. Gordon Lukeu, F.R.C.O.G. 

The specimen was removed from a 1-para aged 37. 

The symptoms were those of increasing menorrhagia of a few months’ duration- 
The last period lasted fourteen days. The patient was very anasmic. Panhysterectomy was 
performed on May 3, 1935, with removal of the right and left appendages. There was 
some pyrexia for the first week after the operation but the patient made a good recovery 
and the wound healed by first intention. 

■ At the present time, nearly ten years later, the patient is still in good. health. 

The specimen showed a deep ulcer on the left side of the cervix uteri, the body of 
the uterus was enlarged with some small pale patches in the uterine wall. The fallopian 
tube on each side was enlarged and full of caseous material. 

Comment . — This case was an example of pelvic, tuberculosis limited to the pelvic 
organs and removed by operation with a satisfactory result and witli no fresh occurrence 
of tuberculosis in any other system. 

Mr. Gordon Luker agreed with the generally accepted doctrine' that operations for 
pelvic tuberculosis were not free from risk and that in many cases the wound did not 
heal well and a permanent sinus resulted. 

Another risk emphasized by Mr, Carnac Rivett was that miliary tuberculosis might 
follow radical operation. 

Necrosis of the Liver and Massive Bilateral Suprarenal Hajmorrhage in a Puerperal 
■Woman. — Gladys H. Dodds, F.R.C.S. 

Primigravida, aged 34, had a mild degree of toxmmia and was treated by reduced 
protein intake for ten days. Labour lasted twenty-four hours and a living child weigh- 
ing 7 lb. was born spontaneously. Less than one drachm of trichlorcthylenc by Freed- 
man’s inhaler was used in the second stage of labour. The patient vomited frequently for 
thirty-six hours after delivery, was lethargic and had severe headaches. She became 
slightly jaundiced on second day. She had severe epigastric pain, a shivering attack 
and was comatose for about one hour on third day and died on fourth day. 

Post-mortem findings . — Liver normal in size, uniformly yellow in colour with no 
hremorrhages. 

Microscopic examination : Massive necrosis^ involving many adjacent lobules and 
within these areas a few small clusters of surviving liver cells. Suprarenal glands w'ere 
enlarged to three times their normal size, deep purpli.sh in colour. There was extra- 
vasation of blood into cortex and small areas of focal necrosis. The other organs were 
normal and there was no evidence of sepsis. 

The probable aetiology of this case of liver necrosis may be divided into (1) toxaemia, 
(2) low protein diet, and (3) trichlorethylene; there were no other deaths or mishaps from 
trilene in the hospital at that time. 


Torsion of the Pregnant Uterus. — Douglas Macleod, M.S. 


History . — Patient, aged 33, first seen in November 1943. One child aged 4. Last 
menstrual period w-as on September 13, 1943. General health good. 

.On examination the pregnancy was found to be complicated by an ovarian cyst lying 
in the hollow of the sacrum. It was decided to remove the cyst at the 16th week of 
pregnancy. She'was seen again in January 1944. She complained of constant abdominal 
pain — of a dull aching character — and marked frequency of micturition. Her general 
condition was poor but most marked was the change in her mental outlook. She was 
extremely depressed, felt ill and was suffering from a severe degree of anxiety neurosis. 
It was decided to terminate the pregnancy at the tirne of removal of the ovarian cyst. 
Examination showed an abdominal swelling extending up to the level of the costal 


margin. 

Lat>arotomy "as performed on January 2a, 1944, and the uterus was found to have 
-nnted in a clockwise dirccuon through 180 degrees so that the posterior surface was 
lirectlv anterior. Lving behind the uterus and filling the pelvic cavity was a cyst of 
L left ovarv This was removed after the position of the uterus had been corrected, 
rife Uterus appeared quite normal in colour and there w.as no evidence of congestion, 
mrple discolormion or hremorrhages which arc usually described. Hysterotomy was 
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performed for medical indications only, for there was no other reason, after the position 
of the uterus had been corrected, why the pregnancy should not have continued. 

Comment. —rhi: diagnosis of torsion of the uterus in pregnancy is rarely made, but 
in the cases reported, marked frequency of micturition is usually present together with a 
constant dull pain in the abdomen. This case is interesting because of the curious 
anxiety state induced and also though ‘the torsion was through 180 degrees yet it was 
unassociated with any gross pathological changes. 


Three C.tsES by Albert Davis, F.R.C.S. 

I.— -Rupture of the Symphysis Pubis. 

Mrs. M. H.. muitigravida 2. First child is now -1 years old; spontaneous birth at term, 
weight 7 lb. 6 oz. Patient seen in August 1944, pregnant for the second time, due 
October 16. Examined and found obstetrically normal. X-ray examination 4.1 L44 
showed a normal pelvis. Forceps delivery was carried out on 9.H.44 at another hospital. 
There was apparently a good deal of difficulty on account of the large size of the 
infant tIO lb. 2 oz.}. The patient awoke with extreme pain in the back and over the 
symphysis, and a dislocation of the latter was diagnosed and confirmed radiographically. 
The child was stillborn. 

Subsequent progress followed radiographically shows that the original wide separation 
is somewhat decreased, and tlie left sacro-iliac dislocation is reduced. The patient walks 
with a waddle, and ambulation is particularly painful after rest. [Seven X-ray films 
were shown.] 


11. — Symphyseal Osteo-arthiopatby, 

Mrs. F. B., 32, gravida 1. Seen in second pregnancy at 24 weeks (29.7.44) complaining 
of pain over the pubis on walking. The disability rapidly increased in intensity and X-rav 
at 28 weeks showed a wide interval at the symphysis pubis. Tenderness was pronounced. 
Corseting relieved the condition adequately for six weeks, but after this time walking 
became impossible and the patient was completely bedridden, with uncontrollable pain 
over the pubis. Spontaneous deliver)' of a full-term normal child weighing 8 lb. 3 oz. 
took place on 28,11.44, with a tight binder applied throughout labour. There was some 
pubic pain in the first pregnancy, the baby weighed' 8 lb. 8 oz. but there was no real 
disability. Subsequent progress has been good, she is symptomatically and radiographi- 
cally improving and now walks quite well. 


III. — Rupture of the Uterus Self-produced. 

?ilrs. J. B., 38, mulupara '4. Admitted as emergency on 3.1.43 with the history that 
during an attempt to induce abortion by means of a syringe she had felt a violent 
pain in the abdomen of extreme intensity, at the moment she was injecting the con- 
tents of the syringe. She was nearly three months’ pregnant, and had had some htemo- 
rrhage that morning. Seen four hours after the injection she was collapsed and in 
great pain. Temp. 97'’, pulse 110 and thready, colour good. There was some loss P.V., 
the abdomen was tense, not rigid but very tender all over. The signs of initial shock 
soon disappeared, but were rapidly replaced by those of internal htemorrhage, and 
operation six hours later revealed an abdomen full of blood. This was scooped 
out and was found to contain the feetus in its sac, with the placenta, both lying quite 
free. The uterus was raised, to expose a perforation on the anterior wall high up, 
2 cm. long, and bleeding freeiv. A rapid supravaginal hysterectomy was carried out 
with continuous blood transfusion, and the abdomen closed with interrupted silkworm 
sutures taking in all layers. (This rapid method of abdominal closure is ideal in these 
cases, and the scar seems to hold at least as well as the more orthodox layered one, and 
herniation is not more common.) The patient made a good recovery, except for an 
intra-abdominal abscess which had subsequently to be drained. 

Cquuiieu!. — Mr. Davis said that very careful questioning of a frank patient had 
convinced him that this was not a case of perforation by dire« trauma, but of explosive 
rupture due to a forcible tnjeaion. There was a long dean hole too exten.sive and 
clear cut for a perforation, and absence of the mucosal protrusion which seems char- 
acteristic of the former {specimen shown). The feetus and placenta seem to have been 
literally blown out of the uterus rather than squeezed through the narrow rent bv 
contraction. 
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Hydatidiform Mole with a 16 Weeks’ Foetus. — S. Bancroft Livingston, M.B., B.S. (for 
W. Ralph Winterton, F.R.C.S.). 

Mrs. G. P., aged 42. History of one miscarriage 1934, otherwise well. 

On exainhiatiou . — ^First seen 27.2.45 in the antenatal department. Last menstrual 
period 27.10.44. She had oedema of .ankles, profuse albuminuria and a blood-pressure 
of 190/110. Her uterus was up to the umbilictis and was tender and soft. No foetal 
parts were distinguished. 

Next day oedema up to the knees, urine boiled solid with albumin, blood- 
pressure 190/120. She was losing blood per vaginam and having rhythmical abdominal 
pains at half-hourly intervals. 

X-ray of the abdomen: Foetal parts seen. Approximately 16/52. Head not visimlized. 

Blood-pressure remained at 180/110, albumin 2'/i parts per 1,000 (Esbach’s), and she 
continued to have considerable oedema of the ankles. » 

Abdominal hysterotomy tvas performed on 3.3.45 under cyclopropane ana-sthesia and a 
foetus attached to a hydatidiform mole was removed. Post-operatively, her oedema settled 
completely in two days, her blood-pre.ssurc rapidly fell to 130/80 and has remained normal. 
Albumin fell to 54 P^trt per 1,000 (Esbach’s) in diree days, and two days later was 
unrecordable. Her plasma proteins have shown a steady post-operative increase. Blood 
urea has shown no significant change during her illness. 

Pathology; Placenta showing h)'datidiform degeneration, and, macroscopically. a fa’tus 
of approximately 16 weeks attached. Microscopy confirmed the hydatidiform degenera- 
tion of the placenta. . - 

Comment . — This case is of interest because of: (1) The severe degree of tosxmia 
associated with the 16 weeks’ amcnorrhoea. Brews states that only 35% of patients 
with hydatidiform moles show' any albuminuria. (2) The markedly enlarged uterus, 
suspicious of hydatidiform mole, w'ith foetal parts, visible on X-ray. (3) The presence 
of a normal 16 weeks’ foetus with almost complete degeneration of the placenta. Brews 
records 100 cases of hydatidiform moles; of these, 97 showed complete molar degener- 
ation with no evidence' of a foetus, 2 show'ed a normal foetus tvith hydatidiform degener- 
ation of a twin, and only one showed marked vesicular degeneration of the plncent,'! 
with a normal foetus. 


Three Cases of Solid Tumours of Ovary. — ^R. Kelson Ford, M.D. 

I. — Papillary Cystie Carcinoma. , 

Patient, aged 61, one child. Increasing abdominal pain, nausea and vomiting for two 
years. Latterly, uterine haemorrhage, pallor and weakness. At operation, thickly blood- 
stained fluid found:-rccent adhesions separated, and large, friable, partly cystic swelling 
of' left ovary (removed). The patient was unwilling to accept radiotherapv. Three 
months later, her pelvis was full of growth, and death occurred two months later still. 
Areas of necrosis and of purulent infiltration could be seen. 

II. — Granulosa-cell Carcinoma, 

Patient, aged 51, four children. Menstruation had ceased two years previously, but 
continuous loss had "commenced three to four nionths before admission. At operation, 
there was a left simple epoophoric cyst in addition to the right tumour, wdiich was of 
the “irregular” type. Radiotherapy was instituted, and she was certainly quite well 
a year later. 

III. — Papillomatous Adenoma. 

Patient, aged 49, five children. Menstruation was regiil.-ir till some three weeks before 
admission, when loss became almost continuous. No other symptoms. At operation, 
a left tubo-ovarian abscess was found, in addition to this growth of the right ovary, 
the interior of which shows a few- small cysts, while the free surface displays an 
exuberant papilloma. 

Retroperitoneal Hsemorrhage Causing Death in a Woman near Term. — Mf.ave Kennv, 
F.R.C.O.G., and I. DoNiAcii. M.D. 

Patient aged 30, second pregnancy, with hypertension and oedema appearing at 36tb 
week- died within two hours of onset of severe abdominal pain and collapse following 
e ii-il intercourse Laparotomy for post-mortem Caisarean section showed massive retro- 
r toneal h-emorrhage in left half of abdomen, origin not discoverable. The uterus was 
normal * Early eclamptic changes in liver and kidneys also present and small subendo- 
cardial h.xmorrhagcs. 
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\January 18, 1945] 

Case of Multiple Minute Fibro-angiomata of Face and Ears (Pringle’s Disease, DariePs 
type). — A.- C. Roxduugh, M.D. 

J. T., male, aged 44. Has had for ten years very numerous tiny pearly tumours about 
1 to 2 mm. in diameter scattered all over the sides of neck, upper eyelids, nose, cheeks 
and ears, being most numerous on the lobes of the ears and on the backs of the 
ears. On the face they are flat, on the ears they project. The tumours were first noticed 
ten vears ago on the ears, but patient thinks they have increased in size and number 
in the last three to four months and are still increasing. 

Family history . — No similar lesions in parents or in brother and sister. Patient is 
not married. 

Personal history . — Had a great deal of acne on the back of the neck and Head in the 
past but not active in the last five to six years. However he still has many blackheads 
and scars. ' ’ . 



Aixiluple minute fibro-angiomaia of face and ears. 


Other skin lesions.— Has three to four de Morgan’s spots near left nipple, two to three 
small brown flat pigmented moles on back. Has a small (1 cm.) flat brownish-red lesion 
on inner side of each ankle of recent development. No other skin lesions. 

Section consists of solid whorls of fibrous tissue with some dilated vessels reminiscent 
of the cases of so-called Pringle’s disease shown at this Section by Drs. Bamber and 
Freudenthal on December 22, 1938 {Brit. J. Derm., 1939, sr, 174), in a woman of 50 in 
whom they first appeared at the age of 36 and by Drs. Twiston Davies and Freudenthal 
on May 18, 1939 (Brit. J. Derm., 1939, 51, 482), in a woman of 49 in whom they first 
appeared at the age of 45. In Dr. Bamber’s case the lesions were white but in Dr. 

M.vy — Dermat. 1 
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1 wiston Davies’ case they were red and vasctilnr and bothered the patient by bleeding. 
I do not think that either of these patients had the lesions on the ears. 

Dr. W. Freuflcnthal : Seetions of one of the small tumours show a fibrous or fibromatous 
tissue with a marked angiomatous component. At some places the connective tissue 
is concentrically arranged around the vessels. I think the histology would be consistent 
with Parier’s so-called forme fibroangiomateusc of Pringle's disease, rhe histological 
picture is not characteristic enough for me to make the diagnosis on histological grounds 
only, as I was able to in Bamber’s and Twiston Davies’ cases. I have not previously 
heard of lesions on the ears in Pringle’s disease, nevertheless, 1 cannot think of a better 
classification. 

Dr. A. M. H. Gray ; So far as treatment is concerned, it might be worth while trying 
diathermy to one of the lesions and see the effect. As to the name of the condition, I 
think it would be wise to retain the name “Pringle’s disease" as a clinical entity rather 
than a pathological one. 

Dr. A. C. Roxburgh : Diathermy applied to a condition already fibromatous is not 
likely, I suppose, to make it keloidal? 

Dr. A. Burrows : The use of the cautery point is much better than ordinary .diathermy, 
being much more under control. 


? Morphoea with Tuberculous Histology: ? Necrobiosis Lipoidica (Sections shown by 
Dr. FnEUDENTitAL). — Captain G. Leslie, R.A.M.C. 

This man came along five weeks ago, having been sent by his medical officer on 
account of patches on the shin which broke down easily and ulcerated. The man is 
30 years of age and there is nothing noteworthy^ in his family medical history. He has 
served in Egypt and Palestine. The first time he became aware of the condition was in 
1941, when he felt two or three nodules on the legs, and applied medicaments to them 
himself, without any advice from his medical officer. The nodules gradually became 
red in colour and coalesced to form a plaque in the front of the shin. Fresh nodules 
developed just beyond the margin and they in turn became reddish in colour and coalesced 
and joined up with the original plaque. In this way the lesions spread until they reached 
the stage that members have seen this afternoon. The man also noticed that exercise 
caused the lesions to be painful, and particularly in hot weather they were irritable. 

At present there is a symmetrical, sharply defined patch on the middle of each shin 
across the tibia, The shape is roughly triangular, being 6 in. by 2j4 in. at the base. ■ 
Its edge is 1 mm. raised above the surrounding normal skin, the central area seems 
slightly atrophic and is traversed by a number of telangiectases. The colour is a dull 
red, containing in some places a yellow tinge. The consistency is hard, the surface 
smooth, but shows a few grooves, apparently the remains of previous small ulcers; hair 
is absent. On the whole, the appearance is reminiscent of morphma. 

The man has seen various dermatologists and his case was demonstrated as niorphcea 
at two dermatological societies in the North of England, Various tests show nothing 
abnormal. The blood and urine were normal. The Mantoux test was negative with a 
high dilution, but on a second test, with a concentrated solution, the result was positive. 

W.R. and Kahn tests were negative. 

X-ray examination of the chest, abdomen and bones revealed no tubercular focus. 


Dr. W. Freudenthaf : I excised a small outlying nodule on the left shin of only a few 
weeks' duration, representing the earliest stage of the condition. It was reddish, round, .. 
about 8 mm. across and formed by a firm infiltrate which clinically seemed to involve the 
upper part of the cutis; the horny layer was thickened. 

Histologicaliy, the epidermis is normal apart from some hyperkeratosis and flattening 
of the rete pegs. The cutis in its full depth, including some tela subcutanea, is trans- 
formed into a peculiar granulation tissue. Numerous strands of varying width consisting 
of fibrocytes, fibroblasts, masses of epithelioid cells and a few giant cells of the Langhans 
tvoe surround oval, round, or irregularly-shaped islands of condensed connective tissue, 
staining pale pink with eosin. A few round lOci of densely aggregated lymphocytes 
are orlsent. The elastic fibres are diminished in the connective tissue islands and are 
absent within the strands of tuberculoid infiltrate. No lipoids could be found in frozen 

section „ make a diagnosis in this unusual case. Combining the clinical with 

thi histological picture, I think this may be an instance of "ntiorphcea with tuberculous 
liiftnlnev” of W. N. Goldsmith. Like him, I am inclined to look upon this condition as 
?^»o necrobiosi|_l»a^ N. Goldsmith’s remarks on Dr. H. C. 

(Meeting 15.2.45).— A second biopsy, representing the later stage, was made 
^°Yhe'edge of the large, hard plaque on the right shin, including an area showing a 

yellow tinge. 
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but with completely negative result. 


Tir w T W'lUice* About eighteen months ago (Proc. R. Soc. Med.j 1944, 37, _ 149) 1 ^^owed 
turn iiatients with lesions ot similar clinical appearance and which microscopical^ did show 
the latty change. The first was a woman, aged 38, who had had lesions on the front of 
ihe shins for ‘eight or nine years. These had been gradually progressing and, indeed, 
they still continue to progress in spite of all forms of treatment. She had a 
family history of tuberculosis; she was the only member of quite a large family who had 
not died from tuberculosis before the age of 40. All the tes^ for tubercle were negatwe 
and her general health has been well-maintained throughout. The lesions strongly resemble 
those shown in the patient now under consideration. 


The second patient was a girl aged 19, who showed much the same picture, but the 
condition was of much shorter duration — some few months only. No treatrnent .was given 
beyond local occlusive dressings. 'The histological picture was characteristic of necro- 
biosis lipoidica, and the lesions resolved in less than a year. Both these patients had a 
guinea-pig inoculation of the biopsy material for tuberculosis with a negative result. 
Clinically 1 thought that the lesions of the patient shown to-day were typical ot lipoid 
necrobiosis. Histologically, whilst fat was not demonstrated in the section, the general 
appearances were, I thought, quite comparable. 


Dr. \V. N. Goldsmith : Unfortunately 1 did not see this case, but the description strongly 
reminds me of the case I showed here in 1929 (Brit. J. Derm., 41, 226) under the title of 
“Clinical Morphoea with Tuberculous Histology”. Since then I have several times suggested 
that it may be related to necrobiosis lipoidica. 


Dr. A. M. H. Gray : It struck me that this case was extraordinarily like the case shown 
by Dr. Goldsmith. I agree with what he has said. We are dealing with a peculiar type 
of change in the skin. Some of these cases appear to start as granulomata, which may be 
produced by bacterial activity or chemical changes in the blood: in others no pre-existing 
inflammatory process is seen. There is some chemical process going on in the skin, 
whether originating in bacteria or not, which manifests itself as a sclerodermatous lesion. 
By observing a number of such cases, we may be able to group them better. 


f 


Mucin in Granuloma Annulare (with the exhibition of 54 slides and 2 coloured photo- 
micrographs). — W. Freudentiial, M.D. 

My demonstration intends to draw attention and to confirm the findings of mucin 
in granuloma annulare by Prunty and Montgomery (Arch. Derm. Syph., Chicago, 1942, 
46 , 394). This substance had occasionally been seen by previous observers, but Prunty 
and Montgomery in their valuable paper are the first to have realized its’ significance 
and to have made a full study of it. 

I had noticed mucin in two cases at Jadassohn’s Clinic in 1925, and afterwards examined 
every case of granuloma annulare for it. In 1933 when I had to leave the Clinic, I 
managed to take the sections with me, but had to leave my records behind. The 
metachromatic stains faded quickly, two coloured photomicrographs which I had taken 
were unsatisfactory, so I felt unable to publish my findings. 

The result of these investigations, in brief, was as follows: 29 cases of granuloma 
annulare were examined, 24 of them showed mucin. In three of them 2 biopsies were 
made, both were mucin-positive. In 5 cases mucin was absent. In London I examined 
7 more cases, 3 were positive, the other 4 were negative. These cases mostly date back 
to a time when I could not personally control tlte technique, so, I am afraid, not too 
much reliance can be placed on these four negative findings. “ 

The best results were obtained with thionin, according to Hoyer cresyl) violet' was 
nearly as good, mucicarmin in my material (mostly alcohol-fixed) proved unsatisfactory. 
Mucin in granuloma annulare is chiefly present in the foci of more or less altered 
connective tissue around which the infiltrate is arranged. Usually only one or two foci 
in the section show mucin, the others being void of it. The amount varies considerablv 
trom trace.s to large masses. • ’ 


As an illustration I am demonstrating sections from two cases. The first, stained with 
thionin, shows one focus containing a dense network of mucin; the pink area is almnct 
large enough to be visible to the naked eye. In the second, though clinically a nminl 
«se, the histological picture as shown by the ordinary staining methods is little^ clnrarte'r 
Ivm'i thioriin stain shows up a very small, hut distinct, mucin-containing focus 
which otherwise is hardly noticeable as the connective tissue is almost unaltered ° 
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Iwiston Davies’ case^ they were red and vascular and bothered the patient by bleeding. 
I do not think that either of these patients had the lesions on the ears. 

Dr. W. Freudenthal : Sections of one of the small tumours show a fibrous or fibromatous 
. tissue with a marked angiomatous component. At some places the connective tissue 
is concentrically arranged around the vessels. I think the histology would be consistent 
with JJarier’s so-called forme flbroangiomateuse of Pringle’s disease. The histological 
picture is not characteristic enough for me to make the diagnosis on histological grounds 
only, as I \vas able to in Bamber’s and Twiston Davies’ cases. I have not previously 
lesions on the ears in Pringle’s disease, nevertheless, I cannot think of a better 
classification. ' 


Dr. A. M. H. Gray: So far as treatment is concerned, it might be worth while trying 
diathermy to one of the lesions and see the effect. As to the name of the condition, I 
think It would be wise to retain the name “Pringle’s disease” as a clinical entity rather 
than a pathological one. 

Dr. A. C. Roxburgh : Diathermy applied to a condition already fibromatous is not 
likely, I suppose, to make it keloidal? 

Dr. A. Burrows : The use of the cautery point is much better than ordinary .diathermy, 
being much more under control. 


? Morphoea with Tuberculous Histology: ? Necrobiosis Lipoidica (Sections shown by 
Dr. FREunENTii.AL). — Captain G. Leslie, R.A.M.C. 

This man came along five ivccks ago, having been sent by his medical officer on 
account of patches on the shin which broke down easily and ulcerated. The man is 
30 years of age and there is nothing noteworthy, in his family medical history. He has 
served in Egypt and Palestine. The first time he became aware of the condition was in 
1941, when he felt two or'three nodules on the legs, and applied medicaments to tlicm 
Himself, without any advice from his medical ofiicer. The nodules gradually became 
red in colour and coalesced to form a plaque in the front of the shin. Fresh nodules 
developed just beyond the margin and they in turn became reddish in colour and coalesced 
and joined up with the original plaque. In this way the lesions spread until they rcacbetl 
the. stage that members have seen tliis afternoon. The man also noticed that exercise 
caused the lesions to be painful, and particularly in hot weather they were irritable. 

At present there is a symmetrical, sharply defined patch on the middle of each shin 
across the tibia. The shape is roughly triangular, being 6 in. by I'/t in. at the base. 
Its edge is 1 nnn. raised above the surrounding normal skin, the central area seems 
slightly atrophic and is traversed by a number of telangiectases. The colour is a dull 
red, containing in some places a yellow tinge. The consistency is hard, the surface 
smooth, but shows a few grooves, apparently the remains of previous small ulcers; hair 
is absent. On the whole, the ajjjicarance is reminiscent of moipha'a. 

The man has seen various dermatologists and his case was demonstrated as morpbo.'a 
at two dermatological societies in the North of England. Various tests show nothing 
abnormal. The blood and urine were normal. The Mantoux test was negative with a 
high dilution, but on a second test, with a concentrated solution, the result was positive. 

W.R. and Kahn tests were negative. 

X-ray examination of the chest, abdomen and bones revealed no tubercular focus. 


Dr. W. Freudenthal : I excised a small outlying nodule on the left shin of only a few 
weeks’ duration, representing the earliest stage of the condition. It was reddish, round, 
about 8 mm. across and formed by a firm infiltrate which ciinically seemed to involve the 
upper part of the cutis; the horny layer was thickened. 

Histologically, the epidermis is normal apart from some hyperkeratosis and flattening 
of the rete pegs. The cutis in its fuli depth, including some tela subcutanea, is trans- 
formed into a peculiar granulation tissue. Numerous strands of varying width consistinlJ 
of fibrocytes, fibroblasts, masses of epithelioid cells and a few giant cells of the Langhans 
type surround oval, round, or irregularly-shaped islands of condensed connective tissue, 
staining pale pink with eosin. A few round foci of densely aggregated lymphocytes 
are present. The elastic fibres are diminished in the connective tissue islands and are 
absent within the strands of tuberculoid infiltrate. No lipoids could be found in h'ozen 

difficult to make a diagnosis in this unusual case. Combining the clinical with 
* 1,0 histological picture, I think this may be an instance of “morphoea with tuberculous 
i,i=tnlogv” of W. N. Goldsmith. Like him, I am inclined to look upon this condition as 
?^!a?lf\o necrobiosis H. C. 

Semen’s cnse» rvoc, rv, ou • » • ^ 

c-eoaiPT (Meeting 15.2.45).— A second biopsy, representing the later stage, was made 
PoSTScmPT^ti^j tbe large, hard plaque on the right shin, including an area showing a 

yellow tinge. 
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The term “glossitis” (signifying the presence of actual inflammation) should, I think, not 
be used, though of course, as I have said, superficial’ glossitis may occur, as in fissured 
tongues, especially from retention of food and epithelial debris about the nodules. 

The mamilliform nodules, which are not all of exactly the same size, are some- 
times surrounded by a deep groove, like the fossa or ditch around a mediaeval tower. It 
has occurred to me that they may in fact represent a dysplastic attempt to produce 
circumvallate papilla in the wrong place, just as cutaneous little papilloma-like nodules 
or pigment spots may represent nipples in the uTong place (vestigial remnants). If this 
idea of misplaced circumvallate papillai be correct, microscopical examination might reveal 
the presence of an aggregation of lymphocytes or a small lymph-follicle below the nodule, 
and the presence of lymphocytes might be wrongly accepted as evidence of inflammation. 

It should be noted that in the first group of mamillated tongues the mamilliform 
nodules tend to be collected on the lozenge-shaped (rhombic or diamond-shaped) area 
between the A line of circumvallate papilla: and the middle of the dorsum — an area 
perhaps representing the embryonic median outgrowth (“tuberculum impar”), which, 
together with the two lateral outgrowths (“tubercula lateralia”), gives rise to the adult 
tongue (compare especially Martin and Howe, 1938, and Spencer and Cade, 1931). The 
median line on the distal portion'of the dorsum of the tongue apparently^ represents the 
site of junction of the two lateral embryonic outgrowths which surround the median 
outgrowth; and it is about this region that the mamilliform nodules are mainly collected 
in the second group of mamillated tongues — as in my present case. 
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Case 

Mrs. R. B., a somewhat obese Jewish woman, aged 65 years, has recently been in-patient 
for stabilization of insulin treatment for her diabetes mellitus. She also has high 
blood-pressure (about 180/110 mm.Hg.) and moderate enlargement of her heart to the 



A form of “Mamillated Tongue”. 

left. Otherwise, apart from the mamillated tongue, which corresponds to mv second 
group, there is nothing special to note. When the tpngue condition really developed is 
uncertain though it was not noticed before 1942. It has not changed under observation 
between September 194.. and December 1944. Subjective symptoms, notably a burning 
sensation, are evidently slight. The photograph was taken in January 1945. ° 

^L\Y — Dermat. 2 
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To summarize, mucin is very frequently, though not invariably, found in granuloma 
annulare. The amount varies. Thionin is the best staining method to demonstrate it. 

The President : Has Dr. Freudenthal tried staining any seetions in the ease just shown 
by Captain Leslie? 

Dr. Freudenthal : Yes, I stained for mucin in Captain Leslie's ease, as also in every case 
of neerobiosis lipoidica, but always with a negative result. 


Angiokeratoma. — F. SiiERKy-DotTnincK, M.B., Ch.B. 

Female, aged 16 years. Two a’djacent irregular patches, consisting of raised bluisli 
warty .soft nodules, have been present on the right thigh since birth. For the pa.st two 
years similar small lesions have appeared scattered over both legs. There arc no subjective 
symptoms, and the patient docs not suffer from chilblains. There is no family history 
of similar lesions. 

Pathological report on section (Dr. Lowertz); In the upper part of the corium are 
large oval and irregular shaped lacunar spaces, some of which are divided by thin septa. 
The spaces are' lined with a single row of endothelial cells and are filled with red 
blood cells, serum or blood-clots. Numerous dilated vessels are seen, some are sur- 
rounded by chronic inflammatory infiltration. The horny layer shows hyperkeratosis 
and in places parakeratosis. 

Dr. F. Parkes Weber ; I think there can be no doubt that this is microscopically typical 
angiokeratoma, This condition is a developmental disease in the sense of being potenttauv 
congenital, though not manifest at birth. Should it be sharply separated from multiple 
superficial angiomatous or telangiectatic nasvus? In certain individuals supernciai 
telangiectases seem to produce (as a result of the extra nutrition, or whatever the cause 
may be) an excessive growth of the horny layer of the epidermis, in other words, tney 
give rise to angiokeratomata. 

The President; Can it be regarded as the same disease as the kind of angiokeratoma 
which follows chilblain? 

Dr. Parkes Weber : I once showed a typical example of the chilblainy type of angio- 
keratoma, in a physically rather underdeveloped boy, aged 16 years, but there were bony 
changes in the affected parts iProc. Roy. Soc. Med., Clinical Section, 1913-14, 1, 25). 

Dr. G. B, Dowling : Angiokeratoma was considered to be a disease of the- extremities 
associated with poor circulation. I cannot see that this condition is likely to have anything 
to. do with it. The case looked to me like superficial angiomata. I was also under the 
impression that angiokeratoma was a disease which tended to come on later rather 
than very early in life. 

Dr. F. Parkes Weber : This type of angiokeratoma is, I think, most commonly seen on 
the scrotum. 

The President : I do not see why the condition should not be called a vascular nrevus. 

I take it that there were no obvious lymph vessels in the section? 

Dr. Sherry-Dottridge : No. 


A Form of “Mamillated Tongue”. — F. Parke.s Weiier. M.D. 

Cases of mamillated tongue or "lingua mamillata” may be divided into groups, 
especially according to whether the mamilla-like or "papilloma-like” nodules are situated 
on the proximal half or the distal half of the dorsum. As the nodules arc mostly 
situated near the median line, these two main groups may be termed: (1) lingua medio- 
•mamillata of the proximal part, and (2) lingua mccUo-mamillata of the distal part. 
My present case belongs to the second group, which is the rarer of the two. Most of 
the first group have been described as c.xampics of "glossite losangique mcdianc” or 
"glossitis rhombica mediana” (Brocq and Paiitricr, 1914-15, and other references given 
at the end). The history of the onset of the condition seems mostly to be vague, the 
patients sometimes having been unaw.arc that there was anything peculiar till their 
attention was directed by looking at their tongue in a mirror, or by a doctor asking 
about it. Symptoms, if present, .arc usually_ slight and may be partly clue to superficial 
Inflammation from retention of food particles in groovc.s around the nodules. Tlic 
onset of such slight symptoms may prob.ably attr.ict attention to a condition which has 
been long prc.scnt and m.ake both patient and doctor speak of an acute commencement. 

T l-,Mieve that both groups of mamillated tongue are of dy.splastic origin and that they 
olnnmental i c potentially congenital, though perhaps not actually p'resent at birth 
— 1n"f.act ^hat they arc developmental just .as the various types of “fi-ssured” tongue arc. 
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The term “glossitis’" (signifying the presence of actual inflammation) should, I think, not 
be used, though of course, as 1 have said, superficial' glossitis may occur, as in fissured 
tongues, especially from retention of food and epithelial debris about the nodules. 

The mamilliform nodules, which are not all of exactly the same size, are some- 
times surrounded bv a deep groove, like the fossa or ditch around a mediaeval tower. It 
has occurred to me that they may in fact represent a dysplastic attempt to produce 
circumvallate papillae in the wrong place, just as cutaneous little papilloma-like nodules 
or pigment spots may represent nipples in the wTong place (vestigial remnants). If this 
idea of misplaced circumvallate papillae be correct, microscopical examination might reveal 
the presence of an aggregation of lymphocytes or a small lymph-follicle below the nodule, 
and the presence of Ivmphocv'tes might be wrongly accepted as evidence of inflammation. 

It should be noted that in the first group of mamillated tongues the mamilliform 
nodules tend to be collected on the lozenge-shaped (rhombic or diamond-shaped) area 
between the A line of circumvallate papdla: and the middle of the dorsum — an area 
perhaps representing the embrvonic median outgrowth (“tuberculum impar”), which, 
together with the two lateral outgrowths (“tubercula lateralia”), gives rise to the adult 
tongue (compare especially Martin and Howe, 1938, and Spencer and Cade, 1931). The 
median line on the distal portion’of the dorsum of the tongue apparently represents the 
site of junction of the two lateral embrvonic outgrowths which surround the median 
outgrowth; and it is about this region that the mamilliform nodules are mainly collected 
in the second group of mamillated tongues — as in mv present case. 
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Case 

Mrs. R B., a someivhat obese Jewish woman, aged 65 years, has recently been in-patient 
tor stabilization of insulin treatment for her diabetes mellitus. She also has high 
ood-pressure (about 180/110 mm.Hg.) and moderate enlargement of her heart to the 
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eroiin tV, ^P^tt from the mamillated tongue, which corresponds to my second 

uncertni . *"§ special to note. When the tpngue condition really developed is 

betwcen"s 't was not noticed before 1942. It has not changed under observ ation 

sensntir, ^Pt^tnber 1942 and December 1944. Subjective svmptoms, notably a burning 
sensation, are evidenilv slight. “ ■ . J A & 


^I-AY — Dermat. 2 


The photograph was taken in January 1945. 
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Dr. H. S. Stannus : I wonder if examination with a slit lamp would be worth while. 
It gives a beautiful picture of the ‘tongue papillre and their structure. 

Sarcoidosis.— P. M. Deville, M.'R.C.P. ■ 

Male, aged 31. He first attended the London Hospital in November 1944 because of 
a lash on the body and limbs irhicii had appeared about one year previously. He was 
first taken ill in September 1942 when he noticed dyspnma on exertion and his chest 
was X-rayed at a tuberculosis dispensary on two occasions with negative results. In 
December 1942 he noticed a swelling at the angle of the left jaw; this was diagnosed 
as parotitis and he had a tooth e.xtractcd with no improvement. Later, swellings 
apjreared^ in the groins. Three months ago' dull ache in the left flank especially on 
e.xertion. ' From September 1942 to September 1943 he lost about'2 stones in weight 
but since then his weight has been steady. 

The eruption is mainly on the trunk and arms; a few lesions are present on the face. 
The lesions are reddish-brown in colour and consist of firm nodules about 3 to 4 mm. 
in diameter. 

The inguinal glands are moderately enlarged on both sides and a few medium-sized 
glands are present in each axilla. The epitrochlear’ glands are enlarged and a few 
small discrete glands are palpable in the cervical region mainly in the posterior triangles. 

The spleen is enlarged and palpable about two fingerbreadths below the costal margin. 
There is no enlargement of the liver. 

The cardiovascular, respiratory and nervous systems show no abnormality on clinical 
e.xamination; He is apyrexial. 

• Investigations. — Blood-count normal. White cells 8,400. Differential normal. W.R. 
and'iCahn negative. Mantoux 1/100, 1/1,000 and 1/10,000 all negative. Blood sediment- 
ation rate 4 mm. in one hour. Sputum no T.B. found. 

Urine strongly acid, light cloud of albumin, a number of leucocytes, a few red cells 
and granular and cellular casts. Numerous calcium oxalate crystals. 

Radiographs. — Chest: Increased 'hilar shadows. . Generalized increase of lung markings 
and reticular infiltration of both lungs, more marked in the right lung. Hands: A small 
dense shadow in the middle of the proximal phalanx of the left index finger. Renal tract: 
A small calculus in the left renal pelvis. 

Skin nodule: Section (Dr. Woods) shows miliary nodules of epithelioid cells with no 
lymphocytes and no caseation. Typical appearance of Boeck’s sarcoid. 

Dr. Parkes Weber : Skiagrams of the patient's fingers do not show any of the cyst-Uke 
appearances in the phalanges, which are typical of certain cases of sarcoidosis. .But they 
do show something else, namely, islands of apparently very sclerosed bone. It would be 
interesting to ascertain whether similar patches of dense shadowing can be found in 
other parts of the bony skeleton (e.g. in the pelvic bones). The condition of scattered 
islands of apparently extremely dense bone, to which I refer, has been called “osteo- 
poikilosis” or “osteopathia condensans disseminata” and was first observed in 1915 by 
Albers-Schdnberg. j . , 

As for treatment, I wonder whether gold treatment could be tried. 

Dr. Deville : We proposed to try some arsenic. In view of his albuminuria, gold treat- 
ment might not be without risk. 

Dr. Parkes Weber : I understand that one or more American authorities recommend that 
gold treatment should not be given in any case without the risks being previously explained 
to the patient. 


[February IS, 1945] 


Photographic Record of Follicular Keratosis 

By H. K. Bourne 

(Bnlts/i Thomson-Houston Company Ltd.) 


A PiiOTOGUAPinc method for recording the effect of creatmenr of follicular kerarosi*; 
has been devised. The lesions arc small and do not differ appreciably in colour from 
the surrounding area, so that oblique illumination is required to make them easily 


visible. 

A Leica camera with a 


A I PIL I extension tube is mounted on an adjustable framework 

•Eirb -ilso carries the lamp for providing the illumination. As the surface of the arm 
"i w ‘ inder observation is usually rounded, it is necessary to stop down r),c camera 
or leg aperture to provide maximum depth of focus. It is also imporwiit 


lens to 
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to reduce the exposure time to a minimum to prevent the definition from being impaired 
bv involuntary movement of the patient during the exposure, also to use, a small con- 
centrated light source to produce sharp shadows. Hence a powerful light source and 
one of high actinic efficiency was required, and the Mazda 25Cr watt compact source 
mercury vapour lamp was chosen. With this lamp, exposures of '/^ second at fl6 using 
panchromatic film (23° Scheiner) were adequate with the oblique lighting. The apparatus 
was also designed to carry a photoflood lamp in a reflector to provide flat illumination, 
as in some instances flat lighting was quite satisfactory. 

With this apparatus the conditions of lighting on the skin are kept constant as the 
lamp is fixed in relation to the camera and to the skin. A rectangular aperture covering 
the whole field of view of the camdra is attached to it at such a distance that the 
area enclosed by the aperture is in sharp focus. In using the apparatus it is arranged 
so that the aperture surrounds and touches the area of skin being photographed. 


Vitamin A and the Skin 

By Hugh S. Stannus, M.D., Ph.D., F.R.C.P. 


As the result of observations made chiefly among native inhabitants of the Far East 
a belief grew up that a specific type of dermatosis was due to a vitamin-A deficiency. 
The dermatosis was of the nature of a follicular hyperkeratosis, and was immediately 
adopted as a criterion of vitamin-A deficiency. The condition has therefore assumed 
some importance during the present war. 

When in 1942 rapid nutritional surveys in Great- .Britain, under the mgis of the Ministry 
of Health, were initiated by Professor Sydenstricker, ‘‘follicular keratosis” was one of the 
signs recorded as indicating a possible vitamin-A deficiency. 

These surveys were carried on by Dr. Brunei Hawes and myself and later continued 
by Drs. Adcock and Fitzgerald. . 

It soon became apparent that the follicular keratosis we were seeing in this country 
was very common, especially arnong children, and further observations showed that it 
was none other than keratosis pilaris. 

Well known to dermatologists and recognized by them as a very common skin affection, 
it has been “rediscovered”, so' to speak, by medical men who, interested in nutrition, 
but untrained in dermatology, may not recognize the condition for what it is. 


Already reports are reaching this country from until lately enemy-occupied countries 
concerning an affection which I believe to be identical with keratosis pilaris but which is 
not being recognized as such but rather considered as the follicular keratosis associated 
with possible vitamin-A deficiency. The most recent reference is a letter in the Lancet 
of January (1945) mentioning the condition among East African native troops in Syria. 

The condition as seen by us in this country has been recorded while passing in review 
between eight and nine thousand individuals, of whom more than half were children of 
school age attending primary and secondary schools. 


May I refer briefly to a few points ; Among children of the 5-year-old group the con- 
dition is seen in its minimal degree and simplest form; as adolescence is app'roached it 
becomes more marked and reaches its most exuberant form about puberty and during 
the next two or three years, a time when the pilosebaceous glands reach their maximum 
activity and when hormonal influences may be playing a part; especially is this so among 
girls — and of these, among girls who are particularly well grown and plump. 

There appears to be quite a definite seasonal incidence: the lesions become much more 
marked, fresh areas are involved or the eruption is remarked by the subject for the 
first time, with the onset of cold weather, and conversely with the coming in of warm 
weather. There appears to be some evidence too that lack of protective covering — with 
exposure and trauma in its wide sense, such as friction and pressure — may also play 
u part. The follicular hyperkeratosis is not uncommonly associated with hyperkeratosis 
of the. skin about the elbows and knees and in some cases, of the skin in front of the 
^!^w-loints, to be distinguished from ichthyosis. Occasionally the follicles on the 
pnalanges may be involved. Grubbiness with lack of or but limited bathing facilities 
ana absence of any kind pf skin toilet may also be a contributory factor. In the more 
marked cases there appears to be a tendency to some increase of pigmentation of the 
Skin m affected areas, more especiaUy around the lesions and also an associated acro- 


The incidence of keratosis pilaris as noted by us has varied very much in different 
groups of individuals in different areas. In the 7-14 year age-grouo among boys the 
among"^female®3-5^^to"2o| lua'le adultf 0 m 5%; 

nf^^nrin are higher than those given by Pemberton (1940). He found 

c^ H’^en examined that 5% bxhibited “the fully developed condition" and 20'? 
simple enlargement of the hair-follicle, resembling permanent “cutis anserina". " 

I'P-examine the evidence which led to the belief that certain 
defi?fenc3? ^kin, commonly referred to as “follicular keratosis", were due to a vitamin-A 
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The first description of the condition, one ascribed to vitamin-A deficiency, was 
given in an article by Frazier and Hu (1931) entitled “The cutaneous lesions associated 
with a deficiency in vitamin-A in man”, but these same lesions were noted many 5 'ears 
before, in association with pellagra; by Majocchi (1902) who recognized what he referred 
to as seborrhoeic, keratotic and acneiform follicular pellagroderms; and by mj’self in a 
'group of African prisoners subsisting on a grossly deficient diet in 1911, l.e. before the 
vitamin era. It may also be noted that Seligman mentions seeing keratosis pilaris among 
the Papuo-Melanesian population of British New Guinea and Torres Straits during the 
ethnological expeditions of 1894 to 1904. The subjects referred to by Frazier were 
Chinese soldiers in Peiping whose diet was also a grossly deficient one but whereas in 
my own cases there were no ocular manifestations, in China the association with 
keratomalacia led Frazier and Hu io believe the condition was due to a vilamin-A 
deficiency. 

The skin lesions preceded the appearance of the keratomalacia but (to use their own 
words) “responded to therapy simultaneously with the ocular lesions but more slowly". 
It should be noted, however, that therapy consisted in the administration of a well- 
balanced Chinese diet together with one lemon, liver, butter, eggs and 30 c.c. of cod-liver 
oil daily, so that in no sense was therapy of value as a’ differential diagnostic test. 

The individual lesions and their distribution over the body differed in no way from 
those described by myself. They will be dealt with below. In I93G Frazier and Hu 
published a second article covering a larger number of observations and said "further 
clinical observations tend to confirm the specific nature (i.e. due to a vitamin-A deficiency) 
of the hyperkeratosis of hair follicles”. 

Meantime in 1933 — that is two years after Frazier’s first article — Loewenthal (1933) 
published a paper upon “A cutaneous manifestation in the syndrome of vitarnin-A 
deficiency”, occurring among prisoners -in East Africa. This manifestation he believed 
to be “new”, as far as he was aware, but added that he had no access to the literature. 
His macro- and micro-scopic findings were similar to those noted by previous observers 
but of the latter he says : “These histological changes are precisely the same as those of 
the papule of pityriasis rubra pilaris though of course the two conditions cannot be 
confused clinically.” 

Of 1,000 prisoners there were 81 with symptoms which might be referred to vitamin-A 
deficiency : 71 had night-blindness, 45 xerophthalmia and 75 exhibited the dermatosis. 
Treatment consisted in giving 1 ounce of cod-liver oil daily. Practically all were cured 
in rather over two months. To two cases G minims of avoleum were administered daily, 
i.e. a fish liver oil concentrate in cotton seed oil. “The xerophthalmia and night-blindness 
cleared up promptly, the dermatosis in eight weeks.” - 

Here again the diagnosis of the dermatosis as a vitamin-A deficiency depended upon 
the association with xerophthalmia and night-blindness and the resoonse to substances 
containing the vitamin. No explanation is offered of„ the partial incidence of the 
affection among the 1,000 prisoners maintained on the same diet.' In 1935 the same 
author reported finding a 30% incidence of this dermatosis among school children and 
8-7% among adults of the general native population. 

The same year (1933) Nicholls noted a similar condition of the skin among prisoners' 
in Ceylon suffering from xerophtlialmia and keratomalacia; and the following year 
reported it as common among native school children who at the same- time exhibited 
signs of multiple deficiencies. The incidence among the children varied from 307o in n 
government school to 89% in a school for destitute children. The average incidence 
among over 4,000 children was 20-8%. In an asylum among males and females fed a 
Ceylonese diet the incidence was 44%; among the male inmates of another institution 
supplied with a European diet it was 2%. It must be noted, however, that none had 
ocular manifestations. 


Nicholls invented the name “Phrynoderma” — toad skin — for the skin affection, rather 
unfortunately, I think, as it has served to perpetuate the idea of a specific entity due 
to a specific cause, viz. vitamin-A deficiency. 

In 1930 Aykroyd and Rajagopal published their results of surveys among Indian 
school children. 10-5% of boys and 13% of girls in poorer schools exhibited “phryno- 
derma” and G'6% of boys and 9-9% of girls in better schools. 

These authors remark : “Phrynoderma is unquestionably due to dipt.nrv deficiency 
but evidence has been obtained that vitamin-A may not be the primary factor . 
Phrynoderma may possibly be due to a deficiency of fat in the diet to weather to 
non-oiling.” There was a high incidence in cooler climates and duririg cold weather 
They noted also that there was a lack of conformity between the incidence of phrvno- 
derma and xerophthalmia and between phrynoderma _and carotene intake in the diet. 

In a paper the following year Aykroyd says : “Our observations are not incomnntible ' 
with the theory that vitamm-A deficiency is one of the causative factors of nhrvnoderma 
but the irregularity of its appearance in groups of malnourished children suggests some 
other factors may play a part.” The incidence of the condition among the ckHdren housed 
in 24 hostels each holding GS boys or 74 girls were 0 to 53% of the boys and 0 to 4G7c girls 
In 1938 Rao remarked this skin condition arnong poorer class Indian children attmdinc 
schools in the Nilgiris. The total number of children, the Percentage affected and numbed 
treated are not mentioned. The treatment in two cases was ns follows - To one bov aged 
9 10,009 i.u. vitamin A. as a concentrate, were adrninistered daily with a good result in 
fiur months: the second case, a girl aged 6, respohded to .18,000 iTu. daily in ninfii^eks 
The photographs resemble perfectly those of keratosis pilaris, and it should bo -noted 
that untreated cases also improved. 

mhe findings in a survey by Fasal (1944) may also here bo montinhed a™ i jan 

A/r in?,= 9 n% and among a.G5G Indians 25-G% exhibited .t follicular V-®? 

Resembled the condition found by others. The incidence amon^ ei ua'^ 
females than males. Fasal believes the difference in of is 
fo^^^'^e rSdaf difference in incidence. He found that red pal^r^-^f, w?t‘h ’-y Sf;i^k° 
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(■> carotene) equivalent of 1,000 i.u. per'c.c. by mouth or aPPlied locally yielded excellent 
results while coconut-oil, which contains no vitapain A or carotene, had no effect, but 
that some cases did not improve unless the intake of protein was increased and 
vitamin-B complex added to the diet. 

The correlation between the dermatosis and those symploms which 
accepted as due to vitamin-A deficiency, is not always demon^rable. Pillat (1929). who 
was particularly interested in the general signs associated with keratomalacia, described 
the ^in as of a slaty grey or yellow colour, pasty and puffy in earlier case^ wrinkled 
and lined in later cases, with a dry feeling and a good deal of srarf due to hyperkera- 
tosis, with comedones on the face, but folUcular lesions on the limbs and trunk were not 
mentioned.' 


The lack of a lOO'vt: incidence among individuals of a group under identical^Mnditions 
has never been explained. Control observations have usually been wantmg. The thera- 
peutic tests employed have generally not been exclusive. Jor many cod-liver oil has 
been synonymous with vitamin A. The preparations used may have contained other 
factors than vitamin A, and supplements to the diet have often been made at the same 
time, or improvement did not occur until supplements to the diet were made. 

The nearest approaches to an exact experiment are (1) the two prisoners, given .6 
minims of “avoleum”, a halibut oil concentrate, daily (by Loewenthal). whose dermatosis 
cleared up in eight weeks, and (2) a case reported by Frazier and Li (1938) which is 
stated to have responded in great part after fifty-one days’ treatment with 2 mg. carotene 
in olive oil given parentcrally. How the carotene was prepared is not mentioned. 
Aykroyd, perhaps more than any other writer, appreciated some of the possible fallacies 
attached’ to the problem. 

There is, however, one aspect of the subject which seems to have been overlooked by 
practically’ all observers, those mentioned already and others, namely, the possible 
relationship of the dermatosis under discussion with any of the well-known skin con- 
ditions recognized by dermatologists. This may be accounted for I think, as I have 
alreadj' suggested, by two facts : very- few of those engaged in work among native races 
in our colonies and elsewhere had had any dermatological training and, secondly, sur- 
rounded by a population living on what appear to be grossly unbalanced diets, the 
medical man had been inclined to see many illnesses through malnutritional spectacles. 
No one of the observers cited has ventured upon a differential diagnosis, and it is not 
without significance that Frazier, writing from Texas in 1943, l.e. eleven years after his 
original paper, takes the trouble to state that “he never included in his published figures 
concerning follicular hyperkeratosis the common condition keratosis pilaris", but he 
does not state how he made a differential diagnosis between the two conditions, which 
I believe to be identical. It might be stated here too that in this last paper Frazier, 
Hu and Chu report finding only 6-6% of follicular keratosis among 91 children with 
xerophthalmia of from 2 months to 15 years of age but 45-6'rc of 103 persons between 16 
and 30 years exhibited the condition. 

The character of the dermatosis supposedly due to vitamin-A deficiency as described 
by various observers is as follows ; distributed symmetrically the eruntion is generally 
profuse, although in some cases it remains localized. There is often some general 
dryness and roughness with scaliness and exaggeration of the skin creases giving rise to 
a wrinkled appearance, associated with h 3 ’Ferkeratosis. In other cases these changes 
are more or less localized to those areas presenting the typical follicular lesions. 


These may appear rafher suddenly in some one area and then extend rapidly until 
the characteristic distribution is attained, involving the anterolateral and posterior 
aspects of the thigh and the posterolateral surface of the forearm and arm with further 
extension to the leg and about the elbows, the buttocks, shoulders, axillary folds, the 
lower part of the abdomen and flanks, and finally the neck and face. The hands and 
feet are seldom mentioned but in some cases the follicles on the dorsal surface of the 
fingers may be affected. 

At the same time some change in the colour of the skin may also be noted, varying 
according to race but most marked in the perifollicular region. Among the Chinese’ the 
colour is of a yellowish slaty tint, in dark-skinned races a deen brown or black, in white 
races a dusky . purplish brown. 

The characteristic lesion is a hyperkeratosis of the pilosebaceous follicles; they present 
as dry hard pigmented papules, 2 to 5 mm. in diameter, containing a central intra-follicular 
kpatotic plug, many of which project from the hair follicles as horny spines or hard 
ms.'uentous processes: or the follicle may be covered by a loosely adherent scale, in 
which , case the lesion is conical or hemispherical in shape and mav approximate in 
^pearance, especially on the face, the comedo of acne, but pustulation does not occur 
me plugs may fall out or be expressed leaving little gaping craters. 

A broken hair may often be seen projecting from the centre of the follicle, or on 
extracting the plug, or removing the scale, a coiled-up hair may be found imprisoned 


found a progressive thickening of the epidermis with acanthosis 
^ follicle IS approached. The follicle in its outer two-thirds is dilated and filled bv 
a plug composed of concentric layers of keratinized material surrounding the broken or 
proximal end of the follicle may be degenerated while the sebaceous 
tnfuMo completely destro 5 -ed. In the proximity of the 

^? the pli^^ging of probably s’econdaiy ' 

.P'oture of so-called follicular keratosis or pbrvnoderma one 
keratosN^is'^ keratosis pilaris. While s follicular h%e"- 
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The first description of the condition, one ascribed to vitamin-A deficiency, was 
Riven in an article by Frazier and Hu (1931) entitled “The cutaneous lesions associated 
with a deficiency in vitamin-A in man", but these same lesions were noted many years 
before, in association with pellagra; b^ Majocchi (1902) who recognized v/hat he referred 
to as seborrhoeic, keratotic and acneiform follicular pellagroderms; and by myself in a 
'group of African prisoners subsisting on a grossly deficient diet in 1911, l.e. before the 
vitamin era. It may also be noted that Seligman mentions seeing keratosis pilaris among 
the Papuo-Melancsian population of British New Guinea and Torres Straits during the 
ethnological expeditions of 1894 to 1904. The subjects referred to by Frazier were 
Chinese soldiers in Peiping whose diet was also a grossly deficient one but whereas in 
my own cases there were no ocular manifestations, in China the association with 
keratomalacia led Frazier and Hu to believe the condition was due to a vitamin-A 
deficiency. 

The skin lesions preceded the appearance of the keratomalacia but (to use their own 
words) “responded to therapy simultaneously with the ocular lesions but more slowly . 
It should be noted, however, that therapy consisted in the administration of a well- 
balanced Chinese diet together with one lemon, liver, butter, eggs and 30 c.c, of cod-liver 
oil daily, so that in no sense was therapy of value as a differential diagnostic test. 

The individual lesions and their distribution over the body differed in no way from 
those described by myself. They will be dealt with below. In 1936 Frazier and Hu 
published a second article covering a larger number of observations and said "further 
clinical observations tend to confirm the specific nature (i.e. due to a vitamin-A deficiency) 
of the hyperkeratosis of hair follicles”. 

Meantime in 1933 — that is two years after Frazier's first article — Loewenthal (1933) 
published a paper upon “A cutaneous manifestation in the syndrome of vitamin-A 
deficiency”, occurring among prisoners in East Africa. This manifestation he. believed 
to be “new”, as far as he was aware, but added that he had no access to the literature. 
His macro- and micro-scopic findings were similar to those noted by previous observers 
but of the latter he says ; “These histological changes are precisely the same as those oI 
the papule of pityriasis rubra pilaris thbugh of course the two conditions cannot be 
confused clinically.” 

Of 1,000 prisoners there were 81 with symptoms which might be referred to vitamin-A 
deficiency : 71 had night-blindness, 45 xerophthalmia and 75 exhibited the dermatosis. 
Treatment consisted in giving 1 ounce of cod-liver oil daily. Practically all were cured 
in rather over two months. To two cases 0 minims of avoleum were administered ddiiy, 
i.e. a fish liver oil concentrate in cotton seed oil. “The xerophthalmia and night-blindness 
cleared up promptly, the dermatosis in eight weeks.” - 

Here again the diagnosis of the dermatosis as a vitamin-A deficiency depended upon 
the association with xerophthalmia and night-blindness and the response to substances 
containing the vitamin. No explanation is offered of the partial incidence of the 
affection among the 1,000 prisoners maintained on the same diet. In 1935 the same 
author reported finding a 30% incidence of this dermatosis among school children and 
8-7% among adults of the general native population. 

The same year (1933) Nicholls noted a similar condition of the skin among prisoners, 
in Ceylon suffering from xerophthalmia and keratomalacia; and the following year 
reported it as common among native school children who at the same- time exhibited 
signs of multiple deficiencies. The incidence among the children varied from 30% in a 
government school to 89% in a school for destitute children. The average incidence 
among over 4,000 children was 26-8%. In an asylum among males and females fed a 
Ceylonese diet the incidence was 44%,; among the male inmates of another institution 
supplied with a European diet it was 2%. It must be noted, however that none had 
ocular manifestations. 


Nicholls invented the name “Phrynoderma” — toad skin — for the skm affection, rather 
unfortunately, I think, as it has served to perpetuate the idea of a specific entity due 
to a specific cause, viz. vitamin-A deficiency. 

In 1936 Aykroyd and Kajagopal published their results of surveys among Indian 
school children. 10-5% of boys and 13% of girls in poorer schools exhibited ^‘phryno- 
derma” and 6-6% of boys and 9-9% of girls in better schools. 

These authors remark : “Phr.ynoderma is unquestionably due to dietary deficiency 
but evidence has been obtained that vitamin-A may not be the primary factor . . • 
Phrynoderma may possibly be due to a deficiency of fat in the diet to weather io 
non-oiling." There was a high incidence in cooler climates and during cold weather. 
They noted also that there was a lack of conformity between the incidence of phryno- 
derma and xerophthalmia and between phrynoderma. and carotene intake in the diet. 

In a paper the following year Aykroyd, says : "Our observations are not incompatible 
with the theory that vitamin-A deficiency is one of the causative factors of phrynoderma, 
but the irregularity of its appe^ance in groups of malnourished children suggests some 
other factors may play a part.’ The incidence of the condition among the children housed 
in 24 hostels each holding .65 boys or 74 girls were 0 to o3% of the boys and 0 to 46% girls. 
In 1938 Rao remarked this skin condition arnqng poorer class Indian children attending 
schools in the Nilgiris. The total number of children, the percentage affected and number 
treated are not mentioned. The treatment in two cases was as follows • To one bov aged 
9 10,000 i.u. vitamin A. as a concentrate were administered daily with a good ?eLlt in 
four months; the second case, a girl aged 6, respohded to 18,000 im. daily if nine weeks 
The photographs resemble perfectly those of keratosis p.laris, and it lhiuld be-notfd 
that untreatea cases aiso irnpruvcu. 


The findings in a survey by Fasal (1944) may »lso here be mentioned. Amnnf? 1482 
ond among 3.656 Indians 25*6% exhibited a follicniTr \l‘u 
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Discussion 

Dr. T. Moore (Cambridge) ; In tropical countries where they see most of these skin 
diseases they usually have not got facilities for estimating vitamin A in the blood. On 
the other hand, in this country, where we have the facilities, we do not get the skin 
lesions. 

Dr. G. B. Dowling : Crandon, an American investigator who gave himself scurvy, noticed 
a follicular hypertrichosis which had not been there before, and which disappeared when 
he returned to normal diet. Keratosis pilaris has a definite distribution, as we all know, 
and the impression I had was that the condition seen in vitamin-A deficiency had not that 
distribution. We d.o not see much keratosis pilaris, but the distribution in the deficiency 
cases seemed to differentiate it. 

Dr. W. N. Goldsmith; Like Dr. Dowling, I was struck by the question of distribution. 
Dr. Stannus described the full distribution as seen by the various workers on vitamin 
deficiency, and it included what we consider to be the typical" distribution of keratosis 
pilaris, but it seemed to go much beyond it. I should like to. know whether, among the 
cases that Dr. Stannus has seen in this country' on adequate diets, many showed involve- 
ment of the face and bodj’. In this country I agree with Dr. Stannus that cold appears 
to play a part. It is a very common associate of erythrocyanosis frigida. There seem 
to be two kinds of keratosis pilaris, one associated with cold and venous stasis, and 
the other with xeroderma. 


Brigadier R. M. B. MacKenna : On clinical grounds I agree with Dr. Stannus that 
keratosis pilaris is probably not a manifestation of vitamin-A deficiency. But his paper 
must be regarded as an interim report, because surely in these cases of keratosis pilaris 
any degree of vitamin deficiency can be assessed. We have had no statement as to whether 
the diet of the patients in whom this syndrome was found was truly deficient in vitamin A. 
and further we have no notion as to whether there might have been some fault of 
assimilation ip their intestinal canals. 


Dr. Z. A. Leitner : During the last eighteen months Dr. T.- Moore and I have investi- 
gated some aspects of vitamin-A metabolism. Five cases of keratosis follicularis (Darier) 
and two cases of pityriasis rubra pilaris were fully studied and further information was 
obtained from the examination of about 100 miscellaneous skin cases and the same number 
of otherwise healthy persons attending for treatment the surgical out-patients’ department 
of St. Map'’s Hospital. 

The main factors influencing the blood vitamin-A level are : Nutritional' intake, inter- 
ference with absorption (e.g. diarrhoea, steatorrhoea). increased requirements (e.g. thjTO- 
tORicosis, fever, infections, pregnancy, liver diseases), alcohol and vitamin-E intake. 

When a definite lack of a single vitamin is shown clinically, one nearly always finds 
that it is part of a multiple deficiency. This deficiency is mainly dependent on the pre- 
viously mentioned factors, but the amount of protein, fat and carbohydrate in the diet 
IS also of great importance. 'This may account for the observation that starving populations 
— e.g. in continental Europe, where the reduction of vitamin intake is more or less pro- 
portional with the reduction of total caloric intake — present much fewer manifestations 
of certain vitamin deficiencies than could be expected. 

As to our results it cannot be denied that vitamin .A improved to some extent the skin 
condition both in Darier's disease and in pityriasis rubra pilaris, provided that it Was given 
in large enough doses for a prolonged time. But this does not imply that these conditions 
are solely due to an -A-auitaminosis nor does it imply that vitamin A can cure these 
diseases. It is even questionable whether vitamin A itself, or some of its impurities, were 
responsible for this action. On the other hand, it is evident that despite an appreciable 
■improvement in some cases, in no case could complete healing be achieved in eighteen 
? although the vitamin-A concentration in the blood had been kept at ' ceiling 
level for many months. h a .n.g 



340 


26 


Proceedings of the Royal Sockly of Mciicinc 


Clinically the condition described by Nicholls in Ceylon, so-called "phrynoderma", by 
Aykroyd in Southern India and by. Fasal in Malay is very familiar to Dr, Hawes as 
seen amonc Malays, Indians and Southern Chinese and he identifies it with the condition 
winch ho and I have been seeing in this country, while the condition as seen in Africa by 
Loewenthal is also the same as recognized by myself. 

Neither of us has seen the disease in Northern China where Frazier made his observa- 
tions but wo believe it to be identical on all the available evidence. Pemberton suggested 
that the condition in this country “is similar to those described by the older writers under 
the names lichen pilaris, lichen spinulosus, nutmegrgrater skin, and ‘scorbutic gooseilesh’ 
and. is an early stage of the condition described b.y Pillat (1929), Frazier and Hu (1931), 
Lodwenthal (1933) and Nicholls as phrynoderma”, and he believed it to bo an early sign 
of a vitamin-A deficiency. 

I would state the case the other way round. The conditions observed among Chinese, 
Indians, Malays, Africnn.s, &c., by these several authors is the same as that known to 
dermatologists as keratosis pilaris, a condition which was at one time wrongly called 
lichen pilaris and one which has nothing to do with scurvy. It is not a specific reaction 
to vitamin-A deficiency. It should also be noted that Pillat did not mention the condition. 

This is of course also true of a case under the care of Dr. Helen Mackay in London, 
published by Goodwin (1934), which was supposed to have responded to vitamin A. All 
the odd infective conditions, from diaper rashes upwards and downwards, \yhich Dr. 
Mackay (19.34) supposed due to an A deficiency, similarly, I believe, had nothing to do 
with such a deficiency'. 

In many of the groups of individuals examined bv us in this country there could be 
no question of an inadequate supply of vitamin A but in some areas this inay not 
have been true. 

A more general Jack ol balance in the diet might well be a factor affecting adversely 
those congenitally predisposed. 

Any disturbance in a native’s normal diet is very likely to upset this balance. This 
is well seen when he is confined in some institution, be it school, asylum or prison. It is 
well exemplified in imported Tamil labour in Malaya compared with the Malay 

Dr. Hawes disagrees' With me I think as to the part' played by cold, exposure. &c. 
It is difficult to disentangle possible factors in causation. Poverty, for instance,. entails 
at the same time poorer food as well As poorer and rougher clothing. The change into 
the cold season may bo accompanied by the disappearance of certain articles oi diet. 
Many native races are both poor, ill-fed, ill-clothea. unwaslied and exposed. Even in 
Singapore, with a temperature range of 90° to 70°, a sudden drop to 70° produces the 
same effect as say a drop from 55° to 40° in this country. 

This brings me to another point. Beres. in a Paris thesis (1928), refers to two adult- 
cases of keratosis pilaris, one under the care of Jea-nselme, the other of Besnier, in 
which the eruption appeared suddenly, in the one after a fall from a horse, in the second 
case the exciting cause was exposure to cold, and suggests that the lesions remained 
latent and unnoticed until excitation of the sympathetic caused them to become apparent. 

This theory of sympathetic excitation acting upon the erectores pilorum is not without 
interest in view of the effect of cold — and possibly of fear. As far as I know there is 
no reference to these muscles in keratosis pilaris, but Nicolau (1918) described them as 
hypertrophied in the follicular lesions of scu^y met with in Serbian soldiers during the 
last war, an outbreak which was also the subject of an article by Wiltshire (1919). 

The experimental production of skin changes compar.ible to those of supposed vitamin 
deficiency or of keratosis pilaris has been rather neglected. Moult's work on the rat 
(1943) is, however, the most interesting. He submitted a series of groups of animals 
to a series of diets, each containing less and less vitamin A, from 50 to 0 i.u. so that the 
progressive changes in the skin resulting from the degree of deficiency and the period 
of- deficiency could be studied histologically. The resulting pathological picture, including 
all the typical changes in the pilosebaceous follicle, closely resembles that seen in keratosis 
pilaris. The form in which the vitamin was administered is not mentioned but Dr. Moult 
has kindly informed me it -was a fish liver oil concentrate of high potency diluted with 
edible ground-nut oil. 

The matter is further complicated by the fact that for the absorption from the bowel 
and storage in the liver of vitamin A other substances must be present, chief among 
these perhaps is tocopherol or vitamin E. These act as “anti-oxidants” or “protector” 
substances. It would be possible therefore to postulate a “conditioned” vitamin-A 
deficiency. 

Again in turn the absorption and utilization of unsaturated fatty acids is bound up 
with an adequate supply of pyridoxin or vitamin both concerned with the nutrition 
of the skin. 


Conclusions 

(1) The condition called follicular keratosis, phrynoderma, Sec., appears to be identical 
with keratosis pilaris. 

(2) The actual pathogeny of the condition remains uncertain, 

(t) It seems questionable whether a vitamin-A deficiency should be looked bpon as a 
“specific cause, though under certain circumstances it may be a factor in causaS 

Ml T would suggest that keratosis pilaris, as seen amonR all races, is a reaction in a 
^ Yia ?kin~to a disturbance m its normal metabolism. The disturbance mnv he 
fraumafic due to cold, &c.. and/qr in part nutritional, due tS a relXe Lack of 
m part p„pntial food factors including vitamin A, vitamin E vitarnie R 

tX fcfds a^sociateXX dietetic deficiency or deficient’ absX"on.’ ® 
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Discussion 

Dr. T. Moore (Cambridge) ; In tropical countries where they see most of these skin 
diseases' they usually have not got facilities for estimating vitamin A in the blood. On 
the other hand, in this country, where we have the facilities, we do not get the skin 
lesions. 

Dr, G. B. Dowling : Crandon, an American investigator who gave himself scurvy, noticed 
a follicular hypertrichosis which had not been there before, and which disappeared when 
he returned to normal diet. Keratosis pilaris has a definite distribution, as we all know, 
and the impression I had was that the condition seen in vitaminTA deficiency had not that 
distribution. We d^ not see much keratosis pilaris, but the distribution in the deficiency 
cases seemed to differentiate it. 

Dr. W. N. Goidsmith: Like Dr. Dowling, 1 was struck by the question of distribution. 
Dr. Stannus described the full distribution as seen by the various workers on vitamin 
deficiency, and it included what we consider to be the typical' distribution of keratosis 
pilaris, but it seemed to go much beyond it. I should like to. know whether, among the 
cases that Dr. Stannus has seen in this country' on adequate diets, many showed involve- 
ment of the face and body. In this country I agree with Dr. Stannus that cold appears 
to play a part. It is a very common associate of erythrocyanosis frigida. There seem 
to be two kinds of keratosis pilaris, one associated with cold and venous stasis, and 
the other with xeroderma. 

Brigadier R. M. B. MacKenna ; On clinical grounds I agree with Dr. Stannus that 
keratosis pilaris is probably not a manifestation of vitamin-A deficiency. But his paper 
must be regarded as an interim report, because surely in these cases of keratosis pilaris 
any degree of vitamin deficiency can be assessed. We have had no statement as to whether 
the diet of the patients in whom this syndrome was found was truly deficient in vitamin A, 
and further we have no notion as to whether there might have been some fault of 
assimilation in their intestinal canals. 

Dr. Z. A. Leitner : During the last eighteen months Dr. T.- Moore and I have investi- 
gated some aspects of vitamin-A metabolism. Five cases of keratosis follicularis (Darier) 
and two cases of pityriasis rubra pilaris were fully studied and further information was 
obtained from the examination of about 100 miscellaneous skin cases and the same number 
of otherwise healthy persons attending for treatment the surgical out-patients’ department 
of SL Mary’s Hospital. 

The main factors influencing the blood vitamin-A level are : Nutritional’ intake, inter- 
ference with absorption (e.g. diarrhoea, steatorrhcea), increased requirements (e.g. thj’ro- 
toxicosis, fever, infections, pregnancy, liver diseases), alcohol and vitamin-E intake. 

When a definite lack of a single vitamin is shown clinically, one nearly always finds 
that it is part of a multiple deficiency. This deficiency is mainly dependent on the pre- 
viously mentioned factors, but the amount of protein, fat and carbohydrate in the diet 
is also of great importance. This may account for the observation that starving populations 
— e.g. in continental Europe, where the reduction of vitamin intake is more or less pro- 
portional with the reduction of total caloric intake — present much fewer manifestations 
of certain vitamin deficiencies than could be expected. 

As to our results it cannot be denied that vitamin ,A improved to some extent the skin 
condition both in Darier’s disease and in pityriasis rubra pilaris, provided that it Was given 
m large enough doses for a prolonged time. But this does not imply that these conditions 
are solely due to an .4-avitaminosis nor does it imply that vitamin A can cure these 
diseases. It is even questionable whether vitamin A itself, or some of its impurities, were 
responsible for this action. On the other hand, it is evident that despite an appreciable 
• improvement in some cases, in no case could complete healing be achieved in eighteen 
months although the vitamin-A concentration in the blood had been kept at ' ceiling 
level tor many months. 
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It IS certain that, the initial claims as to the healing effect of vitamin A in derma- 
tology were exaggerated. To-reduce those claims to reasonable level was the aim of our 
prolonged experimental work and it is hoped that the results with the exact data 
will be presented at an early date. 


Dr.'ll. Poliak; A rash of what looks like follicular hyperkeratosis is not uncommon 
in patients with carcinoma of the stomach. Here, according to Rhoads and his associates, 
the blood vitamin-A levels tend to be low, but cannot bo raised by even large amounts 
of vitamin A, However, brewer's yeast brought about a significant rise in blood vitamin-A 
levels. There is. in general, much to suggest an interaction in metabolism between 
vitamin-A and vitamin-B complex, and it is difficult to say which vitamin is ultimately 
concerned. Even with regard to the photochemistry of visual purple, it is not certain 
whether B vitamins, perhaps riboflavin, are required for the utilization of vitamin A, 
or whether there is a relationship the other way round. 

Dr. S. E. Brunaucr : Shortly after S. Peck in the United States had oublished his paper 
on vitamin A and Darier’s disease (Peck. S. M.. Chargin L., and Sobotka. H. (1941). 
Arch. Derm. Syph,, Chicago, 43, 839), investigations were started at St. John’s Hospital 
on the influence of vitamin A upon Darier's disease and other skin conditions, the results 
of which A. D. Porter and E. W. Godding are about to publish. In Dariers 
disease hardly any benefit was observed even after large doses of vitamin A had been 
administered. In cases of lichen pilaris there was no improvement either and the same 
applies to other skin conditions, e.g. ichthyosis, dry eczema. On the other hand, one case 
of pityriasis rubra pilaris cleared up with vitamin A as reported by A. D. Porter and E. w. 
Godding (in press). Whether this was a coincidence is difficult to say; at any rate the 
comments Dr. Leitner has made to-day suggest that the improvement was not purely 
incidental. 

Mr. A. h. Baeharach : A low fat diet might sdriously interfere with the absorption of 
carotene. We know nothing of the mechanism for conversion of carotene into vitamin 
A, and that introduces a further complication. 

Dr. R. Brunei Hawes: Our observations on children suggest that vitamin-A deficiency 
has no relation to the skin condition. In the East I have given vitamin A by injection 
in large doses without observing the slightest effect on the skin. In this country^ we 
have taken batches of children showing various degrees of keratosis oilaris and given 
diflFerent batches vitamin A, vitamin C, and nicotinic amide without observing any 
alteration. 1 feel that the condition Is possibly due to a relative deficiency of some fat 
or fatty acid to the carbohydrate intake. If this is so, one would therefore expect to 
see it more often in the East where the fat Intake may drop to 8 to 11 grammes a da^. 
and an increase in wartime in this country, especially in children of the “eating age , 
i.e. the second decade of' life, when the carbohydrate intake would increase but the fat 
intake being rationed would remain the same. 


The President : It does seem a little difficult to accept Dr. Stannus’s theory entirely, 
because keratosis pilaris is always described as a congenital and familial condition, 
appearing about the age of 2 or 3, and persisting indefinitely. It affects the extensor 
aspect of the limbs, and rarely the face. This alleged vitamin-A trouble, as most of 
the accounts agree, occurs suddenly in people of varying ages, I agree that it is very 
commonly on the extensor aspect of the limbs — the front and sides o'f the thighs and 
the back and sides of the forearms. Keratosis pilaris is usually most marked on the 
back of the upper arms. The hyperkeratosis of scurvy is mainly on the buttocks and 
backs of the thighs and calves. I think there is something to be considered about the 
distribution. 


Dr. Stannus (in reply) : With regard to the distribution in keratosis pilaris, I would 
suggest the lesions are more widespread than some accounts' of the disease would lead 
one to believe. This is an opinion based on the examination and study of hundreds of 
cases. Only by seeing. large numbers in a comparatively short time is if possible to 
recognize the many variations in the evolution and distribution of lesions in this affection. 
In these and other respects I believe so-called phrynoderma” is identical with keratosis 
pilaris. 

The President has said that he thought “phrynoderma” was sudden in onset. "Onlv 
one author has alluded to this. The same has been noted in keratosis pilaris and it 
always has to be remembered that suddenness of onset may only mean suddenness of 
recognition. Beres thought the lesions might be latent and then obvious as a result of 
sympathetic stimulation. 

The biochemical aspects of the possible relationship of vitamin A and carotene with 
the skin are a most interesting study. 

Pityriasis Lichenoides et Varioliformis Acuta.— G. B. Dowling, M.D. 

Male, aged 34, First seen on December 29, 1944, when he complained of a profuse 
eruption characteristic of pityriasis lichenoides ct varioliformis acuta. There was a 
history of acute onset a month before. A month later the eruption was seen to be 
rlearing up fohly rapidly. The case is shown as a„ example of this condition clearing 
lip sToltaueousIy wibin a comparatively short time. 

Xhe President : It is very interesting to see a case which has cleared up spontaneously. 
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Pemphigus Vegetans, — Louis Forman, M.D. 

Miss I.'M., aged 25. 

October 1944 complained of soreness of mouth and ooaing areas on the scalp. Seen 
December 1944 tvith vegetating plaques groins and scalp. Tltere were also discrete, 
raised areas showing vesico-pustules at edges. There were superficial ramifying mucous 
patches on the gums and adjoining mucous membranes. 

27.11.44; W.B.C. 16,000, eosinophils 21%. Cultures from the vegetating lesions on 
scalp gave hxmolytic streptococci, staphylococci and diphtheroids. 

7.12.44: Sulphamezathine 36 grammes given over period’ of five days. Very consider- 
able improvement in general condition and the vegetating lesions on the scalp and in 
the groins disappeared. The mouth, however, still remained affected. 

15 12.44; Scalp condition recurred. 50,000 units penicillin sprayed on scalp over 
period three days without definite benefit. 

28.12.44: Sulphathiazole 36 grammes over five days. Improvement but rapid relapse. ■ 

5.1.45: 600,000 units penicillin given intramuscularly over six davs with slight 
improvement only. Vegetating lesions on scalp have recently relapsed. There are ring- 
shaped blisters and mucous patches on the lower lip and gums are covered with grey, 
superficial, necrotic epithelium, forming a ramifying pattern. 

The President : I have had a number of cases treated with suramin or antrj'pol, and 
the improvement was astonishing. 1 do not say the cases .were of real pemphigus. They 
may have been only dermatitis herpetiformis, but they cleared up in a remarkable way, 
and two cases of pemphigus foliaceus have done the same. I think antrv'pol is less 
toxic than the original germanin. 


Necrobiosis Lipoidica, ? Schamberg’s Disease. — Theresa Kindler, M.D., for R. T.' 

Brain, M.D. 

Male, aged 61, printer. Healthy-looking man. No relevant family history. For ten years 
slow increase of yellow spots and patches on both shins, without any subjective symptoms. 
Two years ago he developed hidradenitis in both axillie. His doctor found sugar in his 
urine and referred him to hospital. 

The front of both legs and feet is largely covered by a lemon-yellow discoloration. 
It is diffuse in the centre, at the borders merging into spots the size of a pin-head or a 
lentil. A marbling of telangiectases, minute hemorrhages, dilated venules produce a 
mottled appearance. On glass pressure there remains a yellow infiltrate. The epidermis 
is smooth, thinned, shiny. Scattered over the ankles are tiny red and larger yellow spots. 
There is a shallow, farthing-sized, ^depressed, circular scar from an ulcer on the right 
shin. The rest of the skin and mucosa normal. 

B.P. 270/100, pulse regular, artert' thickened, tension high. Total blood cholesterol 
200 mg.%. Urine: Traces of sugar. Fasting blood-sugar 1 32 mg.%, after carbohydrate 
meal 207 mg.%. Patient is controlled on reduced carbohydrate diet, without insulin. 

Biopsy (Dr. Loewenberg) : In the middle and lower layers of the cutis the collagenous 
tissue appears in multiple areas as a structureless mass, poor in nuclei, with homogenized, 
unevenly staining bundles. In Van Gieson’s stains the brilliant red collagen bundles are 
interrpingled with yellow ones. The elastic fibres, though well preserved in the upper 
layers, are partly missing in the more damaged areas, those present are coarse, broken, 
clumped together. There is a scanty infiltrate round some of the necrotic areas, but more 
infiltrate in the upper part of the corium, consisting chiefly of lymphocytes and con- 
nective tissue cells. Striking vascular changes in all layers; the adventitia thickened, 
with its layers concentrically arranged, the intima cells swollen, the lumen narrowed, 
sometimes obliterated. There is bleeding into the tissue and blood pigment is present. 
With Sudan III some of the necrotic areas are stained a faint yellow; there are scantv 
red globules between the bundles. 

The papilla: and rete pegs arc missing, the epidermis atrophic. The epidermis-cutis 
border runs in a straight line. 

The clinical appearance’ with the symmetrical distribution, extensiveness of the lesions, 
the red cayenne-pepper-like spots at the ankles would suggest Schamberg’s disease. 

. though the ulceration and the definitely lemon-yellow infiltrate are not features of this 
condition. On the other hand the histological picture, with the necrosis of the collagenous 
and the damage to the elastic tissue, the vascular changes which are more on the 
proliferative side than showing dilatation and new formation of vessels, the scantv 
infiltrate may be pointing towards necrobiosis. 


diagnosis of Schamberg's disease -would be con- 
sistent with the clinical and histological aspects of the case. 
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Leprosy, Mixed Form. — E. W. Prosser Tiiomas, M.D. 

Greek seaman, aged 29, unmarried; from the Calamata district. Has been in England 
periodically for .six years. Ten years ago he noticed loss of feeling over the knees, 
especially the right, then over the thighs, ankles and arms. He has burned himself in 
%'nrioiis places from time to time. Three years ago he was in hospital at Alexandria 
with fever of unknown origin. Two years ago a patch of thickening appeared on the 
inner side of the right ankle. During the past few months nodules have been develop- 
ing on the face, arms, thighs, and legs. He says his gencr.nl health is good. No history' 
of coryza or cpistaxis. 

On examination, the general texture of the skin appears soft and not especially dis- 
coloured. Firm nodules of varying size, hemispherical, dull pink, rather shiny, .ire 
present on the face, arms, thighs, and legs. Large patch of brown pigmented erythema 
inner aspect right arm, due (he say.s) to a burn. Scars over points of elbows ’.ind else- 
where, apparently from trauma and burns. Patchy anmsthcsia right forearm (dexor 
surface), and .across right ankle, ,ilso on -thighs. All superficial lymph nodes cnl.irgcd. 
Both ulnar nerves thickened. No organisms found in nasal- smears. W.R, negative. 

Dr. Stannus has remarked on the diffuse thickening of the forchc.id .above the super- 
ciliary arches and of the peati d’orange appearance of the skin in these areas, which 
he considers characteristic. . , 

Brigadier R. M, B, MaCKenna : I have seen a moderate number of cases and I gather 
that the experts in leprosy think that the nasal smear is a very inexact method oi 
testing. I understand that in many cases microscopic examination of a strip taken from 
the perineural sheath of the ulnar nerve — if that nerve is thickened — is often a more 

reliable test. 

# 

Dr, H. S. Stannus: If the light is thrown on this patient’s forehead it will be seen 
that there is a very mild diffuse infiltration in the supra-orbital region, and I believe i 
could make a clinical diagnosis on that alone. It has not got to the stage of furrowing, 

Dr. Brunei Hawes : In searching for leprosy bacilli I agree that nasal smears are very 
•unreliable. A skin clip taken from the lobe of the ear and the under surface ruboea 
on a slide will often show bacilli when other tests are negative even though the sKin 
of the ear appears normal. Sometimes a leper may be exuding so many bacilli that 
a slide pressed on the skin and then stained will show them, and in other cases tney 
c.annot be found even after a long search. One negative result is not of much value. i 
observed one man with nerve leprosy from the start of his illness to his death from 
carcinoma fifteen .years later, and post mortem could not find any bacilli in any of the 
nodular enlargements of the nerves in his body. 

Postscript. — -The diagnosis w.ts confirmed by biopsy. 
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President — J. L. A. Gkout, M.C., F.R.C.S.Ed., E.F.R. 

[Oclober 20, 1944] 

Bone Tumours and Their Radiological 
Implications. \_Abstracf\ 

PRESIDENT’S ADDRESS 
By J. L. A. Grout, M.C., F.R.C.S.Ed., F.F.R. 

The speaker called attention to the difficulties in radiological interpretation and the 
misunderstandings which were liable to occur if too much stress were laid on radiographic 
features without reference to the clinical findings and other means of investigations at 
the disposal of the radiologist. He considered that it was unscientific to state dogmatically 
that radiographic features alone were sufficient to Ktablish the nature of any bone 
tumour or to place complete reliance on hone changes which hitherto had been considered 
as typical of a specific lesioif. He illustrated these points by showing a series of radio- 
graphs of bone tumours collected over a peiiod of twenty years. His examples included 
a series of bone lesions all of which showed periosteal reaction producing the “sunray 
effect” which was once considered to be diagnostic of osteogenic sarcoma, but which in 
each case shown represented a different pathological condition (figs. 1, 2, 3). He pointed 
out that similarly osteolytic lesions, although producing similar radiographic features, 
could also represent entirely different pathological conditions (figs. 4, 5, 6 , 7). Further 
radiographs showed the confusion which often resulted from the lack of co-operation 
with the Pathological Department and from the scanty information often given to the 
pathologist (fig. 8 ). 

Dr. Grout concluded his Address by pointing, out that the series of radiographs shown 
were meant to illustrate the need for a more careful follow-up of cases and a better 
system of co-operation between the surgeon, pathologist and radiologist. He deplored 
the present system which did not permit of time or place for discussion on difficult cases. 
He was aware that a committee, for the purpose of collecting cases of tumours of bone, 
formed by the Association of Orthoptedic Surgeons, existed before the war but he hoped 
that when activities were resumed it would enlarge its scope and include all those interested 
in the problems of disease of bone. A department of radiology in any hospital -was in a 
unique position in so much that patients from all other departments were referred there 
for examination. He felt, therefore, that the department of radiology should share the 
responsibility of proper recording and the efficient follow-up of cases. 


[Meeting of November 17, 1944, appeared in the issue of February' 1945, page 147, 
vol. 38 . Meeting of January 19, 1945, will appear in a later issue] 


May — R.AD. 3 
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Leprosy, Mixed Form, — E. W. Prosseii Thomas, M.D. 

Greek seaman, aged 29. unmarried; from the Calamata district. Has been in Engl.ind 
periodically for six years. Ten years ago he noticed loss of feeling over the knees, 
especially the right, then over the thighs, ankles and arms. He has burned himself in 
various places from time to time. Three years ago he was in hospital at Alexandri,i 
with fever of unknown origin. Two years ago a patch of thickening appeared on the 
inner side of the right ankle. During the past few months nodules have been develop- 
ing on the face, arms, thighs, and legs. He .s.nys his general health is good. No history 
of coryza or cpismxis. 

On examination, the general texture of the .skin appears soft and not especially dis- 
coloured. Firm nodules of varying size, hcmi.sphcrical, dull pink, rather shiny, arc 
present on the face, arms, thighs, and legs. Large patch of brown pigmented erythema 
inner aspect right arm, due (he says) to a burn. Scars over points of elbows -and else- 
where, apparently from trauma and burns. Patchy anmsdiesia right forearm (flexor 
surface), and across right ankle, .also on -thighs. All superficial lymph nodes enlarged. 
Both ulnar nerves thickened. No organisms found in nasal smears. W.R. negative. 

Dr. Stamms has remarked on the diffuse thickening of the forehead above the super- 
ciliary arches and of the peau d’orangc appearance of the skin in these areas, which 
he considers characteristic. . , 

Brigadier It. M. B. MaeKcnna : I have seen a moderate number of cases and f 
that the experts in leprosy think that the nasal smear is a very inexact memoa ot 
testing. I understand that in many cases microscopic examination of a strip taken trom 
the perineural sheath of tlie ulnar nerve — if that nerve is thickened — is often a more 

r-eliable test. 

♦ 

Dr. H. S. Stannus; If the light is thrown on this patient’s forehead it will be seen 
that there is a very mild diffuse infiltration in the supra-orbitnl region, atui I believe i 
could make a clinical diagnosis on that alone. It has not got to the stage of furrowing. 

Dr. Brunei Hawes ; In searching for leprosy bacilli I agree that nasal smears are very 
unreliable. A skin clip taken from the lobe of the ear and the under 
on a slide will often show bacilli when other tests are negative even thougli the sxm 
of the ear appears normal. Sometimes a leper may be exuding so many bacilli tnai 
a slide pressed on the skin and then stained will show them, and in other cases inex 
cannot be found even after a long search. One negative result is not of much value, i 
observed one man with nerve lepros.v from the start of his illness to his death from 
carcinoma fifteen years later, and post mortem could not find any bacilli in any or me 
nodular enlargements of the nerves in his body. 

PosTscuiPT. — The diagnosis wa.s confirmed Iiy biopsy. 
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FIG. 4. — Osteogenic sarcoma (osteolnic tj-pe). 


FIG. 5. — Secondao' to malignant tumour of the kidney. 




FIG. C.— Plasmocjtoma. • FIG. 7.— Localized fibroci*siic lesion. 

FIGS. 4, o, C and 7. — Examples of bone destruction presenting similar radiographic appearances 
with different pathblo^cal conditions. 
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FIG. 1, — Osteogenic sarcoma. 


FIG. 2.— 'NcuroWastoma. 


FIGS* *Z and iI.-~-ExampIcs of three difTercnt lesions each showing the *'sun- 
ray cflcct”. 



FIG. S.—Mciastascs 
cancer of the breast. 


FIG. S'— ' .“j 
mour of the pelv.s 
extensive bone des^S 
Examination of 
obtained by^ 

biopsy showed 

nant changes. . ^ jj^jr 
leading Pa^bolocicai fi 
was probably 
technique in obtaining 
specimen. 
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The X-ray counterpart of this type of treatment, subcutaneous X-ray therapy, has 
been developed by Mr. Lambert and Dr. Watson in Manchester, and was described by 
Mr. Lambert at a Meeting of the Section of Laryngology of this Society in December 1942. 

TABL'E IV.— INTRINSIC CARCINOMA OF THE LARYNX. 

SuicMraneoMj X-ray Therapy, 

Two-year survival 64% of 29 cases 

One-year survival ... ... 65% of 17 cases 

In this whole group of patients I could find but one suitable for the Finzi-Harmer 
technique. 

The Finzi-Harmer technique, as the most localized of all in its effects, should be' used 
only for a small tumour isolated on a mobile cord, and toward the middle of it. So 
used it is, naturally, the most successful technique. Results are. shown in the next table; 

TABLE V.— CARCINOMA OF THE LARYNX. 

.Finzi-Harmer Technique. 

Three-year survival ... 85% of 2S cases 

Five-year survival ... ... 71% of 15 cases 

Many of these cases were treated years ago, before the limitations of the method were 
appreciated; even better results could reasonably be expected from better selected cases. 

This completes a review of carcinoma of the larynx regarded as a progress from great 
to small; first the 60% with added secondary disease who, for practical purposes, may. 
almost be written off as far as cure is concerned, and then the 40% of potentially curable 
cases, in whom tumour size is presented as the most important single factor, not only in 
prognosis, but in the design of a suitable treatment. 

Dr. S. Bryan Adams:. Further investigation is required into the time-dose factor when 
treating neoplasms of the larynx. 

That a period of a month or more is not essential for the adequate radiotherapy of a 
squamous carcinoma occurring in other locations is well known. In certain sites it is 
possible to remove an epithelioma with a single dose of radiation. Although present 
work shows that the destructive power of irradiation may be greater when spread over a 
longer period the destruction of normal tissues may also prove to be greater, if only 
because of their relatively slower rate of growth. 

Fenestration is a method used for an intrinsic carcinoma of the larynx which makes 
use of a much shorter time period. Some of the failures following this technique may 
be due to the radium containers being badly placed, e.g. unless the window is carefullv 
cut the cord may he at the level of the blind ends of the containers. ' 

Another method using a short time period is the skin-reflection method. We have 
treated a small number of cases by this method and no claim is made other than that 
the initial results are encouraging and seem to justify further investigation. The 
technique is simple. The skin is reflected under local anaesthesia and a reasonably large 
dose of X-radiation is given through one or two portals, in most cases centred directlv 
on the lesion. Following the initial treatment the method is capable of considerable 
modification. The need for such will be considered at a later date when it is easier to 
judge results. 

The advantages of this method are; The initial modification of the tumour is comnlete 
in the small series treated. The absence of skin reaction adds greatly to the patient’s 
comfort. Glandular metastases have been locally excised when making the skin flan and 
should these develop at a later date either surgery or further radiation may be considered. 
An elaborate set-up which has constantly to be repeated is avoided. 

The cases treated include chiefly tumours of the pyriform fossa, although the growths 
of the vallecula and of the vocal cord have also been dealt with. Nine cases only have 
been treated. Two of these are dead or dying, owing to spread into the base of the tongue 
and metastatic formation. The others are well and the primary has completely healed 
up to present date. The longest survival so far without recurrence is just over two 
years although most of the cases have been treated comparatively recently. 

My surgical colleagues have been sufficiently impressed by the method to encourage 
its further development and I am particularly indebted to Mr. A. J., Wright for the 
constant help and encouragement he has given in the conduct of these cases and to 
Mr. R. G. Boyd for his help in performing satisfactory skin reflections. 

These results therefore show that it is possible to cause the disappearance of laryngeal 
growths for a considerable time by the short period method of irradiation and furthe’r 
investigation is indicated. 
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[February 16, 1945] 


DISCUSSION ON RATIONALE OF RADIOTHERAPEUTIC TECHNIQUE 
IN CARCINOMA OP THE LARYNX. [Abr/rl^ed] 


- u j 

oma'oftt f The general -object ot this discus- 

to various st"ic" of discLc.^ tecltniques is called for, suited 

large'Srie^orcaS occurrence of dilTercnt types and stages as found in a 


TABLE I.-PERCENTAGE GROUPING OF SS2 CONSECUTIVE CASES OF CARCINOMA OF 

THE LARYNX. 

Intrinsic Extrinsic 
.* ... lU 21 

. ... & TiS 


No nodes 
Nodes present 


Total 

•iO 

CO 


24 


100 


doLTot'm"sf th^t the disease is confined within the laryn.x and 

growths arisinn- in' fl, ^y®nd the aryepiglottic folds. Under “c.vtrinsic” are placed all 
suZune^ '■‘=2'°” of laryngeal 

cancers ' ^ ‘^P'Slorns. and pyriform sinus, but -excluding po'st-cricoid 


ermm lurvivL fi 29% of the “no nodes” 

d^t nnd ^ *'*"*'= nodcs did 1o. Bccausc of die 

Dmsem i l of secondary disease, patients presenting themselves with this already 

present will not be further considered in this discussion. 


Tii \ZT i" sequence from large extrinsic to small intrinsic lesions is found. 

I’y external radiadon, and 

of ° beam-directed X-rav tberapy-a type 

’“ii to show Its characteristic advantages only when fields of 6 cm. 

ammeter or smaller can be used. ^ 


0 

As fully developed, the method has been in use for five to six years and grbuns available 
for long-term ana ysis arc still small. In order, to present five-vcar survival rates I have 
been forced to go back to times before satisfactory beam-direction or perhaps any at all. 


TABLE II.— X-RAT TREATMENT OF CARCINOMA OF THE LARYNX— in 3 ‘>- 39 . 

h-ytar Sirrvivai Rates. 


Intrinsic 

Extrinsic 


18/^ of 18 cases 
0/, of 22 cases 


These numbers are small and really reflect the preponderance of radium treatments 
m carlim- years, and you may be sure the worst was left for the X-rav tube In fact in 

"one by xtrly^® '^^re trea\ed by radium for 

For interest, I Have collected the three-year survival rates of more recent treatments in 
the same category, that is to say, cases of substantial tumours calling forrclativelv la^c- 
volumc treatment. These are only three-year figures, but perhaps ley o live In 

idea of an improved expectation of survival: ‘ ’ ° 


TABLE III.— SMALL FIELD X-RAY— 1039-41, 
3-year Survival. Rates. 

ftitrinslc 42? of 2.S cases 

25? of 20 cases 


Extrinsic 


We have not 


- — - nsed this technique for smaller fields than 6 by 4 cm feelintr tbnt o 

tumour that can be so covered could often enough be better handled bv tcainimic'-^ 
resulting in less volume dosage than several beams of even this small cross-section. ‘ ' 

These other techniques involve operative exposure, and therefore should nrobablv be 
stricted to intrinsic cases of which there is a considerable group much beyond the 
ope of the Finzi-Harmer fenestration technique. , 


nzi-Jtiarnicr 

In this gPoup the method of implant aft^ complete removal of the cartilage fMor 
Gray and Neary, Brit. J. Radiol, 1944, 17 , 204-212) should be suitable. ® ' 


■ton, 
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Average doses to the centre of the tumour are 5,000 r gamma radiation plus SOO r 
to 1,000 "r X-radiation. The treatments are given concurrently and the overall treatment 
time is four to five weeks. 

Results . — Of 29 patients treated in various stages of the disease (intrinsic and. ^ctrinsic, 
with and without glandular metastases) 7 are alive at the end of three years, 1 died of 
intercurrent disease and 1 is untraced. 19 died of malignancy and in 1 patient the 
cause of death , is unknown hut he was not symptom-free after treatment and may he 
assumed dead of malignancy. Taking 20 dead of malignancv- and 7 alive, the survival-rate 
is thus 26% for all stages. 

■ Manv of those dying of malignancy had direct extension of the growth upwards or 
downwards. It must he remernhS^ed that die diameter of the radium beam is small, and 
for treatment to be successful the vertical limits of the growth must be very circumscribed. 

Dr. Benjamin lolles: The fact that neoplastic tissues in the larynx, ceteris paribus, 
respond differently to radiation in the absence or presence of oedema in or around the 
growth, renders the early detection of this complication very important. Soft tissue 
radiography which is complementary to laryngoscopy is of great value if undertaken in 
a methodical way. Apart from a plain lateral radiograph and a tomographic film, a 
picmre taken with a barium swallow may throw additional light as regards the surface 
of the growth to whicli the opaque particles stick; generally it does not happen over an 
oedematous area. A fourth film with the Valsalva manoeuvre reveals the degree of limita- 
tion of movement of the cartilaginovts framework in die air-expanded larynx-pharynx, 
and sives a clue as to the extent of die invasion by growth and details regarding oedema. 
This picture shows also die effectiveness of the treatment and ^ter its completion may 
foretell sequelse and recurrence. 

In the intensive tv’pe of treatment the problem of connective tissue reactions is of 
paramount importance and therefore the detection of a slight degree of oedema of die 
recurring-subsiding tv’pe may influence the way of approach. A qualitative physiological 
approach in such cases is imperative and Coutard’s views on the more rapid delivery of 
the dose if the oedema follows, or a slower rate of irradiation if oidema precedes the gradual 
involution of the irradiated tumour, are wordi remembering. 

As no single measure can he effective in combating or preventing oedema due to mani- 
fold causative factors, general lines based on the knowledge of the physiopathologv- and 
radiobiology of the underlying changes in the tissues must be adopted. Among substances 
which seem useful during the radiation treatment for carcinoma of the larynx, sprays 
of urethane and cocaine have proved helpful in this respect in 8 of my cases. . 

As regards the modification of the Finzi-Harmer technique R. Kaye Scott of Mel- 
bourne has been working on similar lines (Hi/sf. vied. /,. 1932 (ii), 287). 

Dr. N. S. Finzi said that he had had bad results in extrinsic laryngeal growths even 
with the million volt machine. With regard to intrinsic growths the patient’s life must he 
the prime consideration, but if the case were suitable there was no question as to which 
gave the better results, radiation or surgery. He then played some gramophone records of 
the voice in laiwngofissure cases and in radium implantation cases. These showed tire 
almost normal voice obtained after the radium method as compared with even the good 
laryngofissure voices 

Dr. H. C. Simehowitz mentioned a new method of intralarv'ngeal contact therapy of 
carcinoma of the larynx, recentlv described by Chaoul, who has used tliis mediod in 
suitable cases since 1940. Chaoul had constructed for this purpose a modified contact 
therapy tube fixed to a spcciallv constructed direct laryngoscope and reported 1 1 three 
year cures, with a good functional result, out of 13 treated cases. 

The speaker would like to know whether radiotherapists had experience with the 
“concentration method” of radiotherapy for carcinoma of the larynx — the use of large 
daily doses over a comparatively short period — described recentiy by Cutler, who claimed 
Its effectiveness in the more radio-resistant types of carcinoma. 

Dr. Frank Ellis; Tire principles to be observed in treating carcinoma of tire larvnx bv 
radiation rvould appear to be: (a) Economy of radiation; (b) accuracy of application; (c) 
choice of the best time-dosage relationship: (d) avoidance of the ill-effects of sepsis. 

_ Economy of radiation . — As little radiation as possible should be absorbed in normal 
tissues for a certain tumour dose. The most economical methods are' undoubtedly the 
May— R.VD. 2 
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Case 

Date treated 

Type 

Present slate 

42/1 :i7(! 
4:i/10 


Pyriform fossa 

Well 


Vallecula 

Dead 

44/87 


Vocal cord 

Well 

4.)'/280 

28.12.44 • 

Pyriform f. Epiglottis 

Dying 

44/411 

1.5.44 

Pyriform f. Epiglottis 

Well 

44/ir>4fi 

2?2.10.44 

Pyriform f. Epiglottis. Arytenoid 

Vocal cord. Arytenoid. Gland, meias. 

Well 

44/101.') 

J. 11.44 

Well 

44/1748 

«. 11.44 

Vocal cord. Ant. commissure. Epiglottis 

Wcl! 

44/18(W 

20.11.44 

Pyriform fossa 

Well 


Dr, M. Lederman [/I ; At the Royal Cancer Hospital intrinsic cancer of the 
larynx is tfentcci exclusively by tclcradium therapy. The techniques used arc based 
upon the following- considerations; 

(1) Apparatus and physical conditions of treatment. — (n) A 5 and a 1 gramme 
telcradium unit arc used, the former being of the Radium Beam Research pattern. Fields 
varying in size from 3-5 cm. to 8 cm. diameter circle arc available, and accurate small 
field techniques are possible. Green’s directional caliper is employed' for both beam 
direction and dose measurement, (b) Very short w.avcicngth, highly penetrating radiation 
is u.scd at short focal skin distances: 5 to 8 cm.; because:, of, this the beam of radiation is 
diffuse and the percentage depth low — two distinguishing features of tclcradium treatment 
that technically have to be fully utilized. 

(2) Biological considerations . — A protracted, fractionated scheme of dosage is. 
tidopted. '1 he dosage rate varies from 5 to 8 r/min. at the surface. Two treatments of 
220 to 340 r surface dose per day arc given for six days per week and the total treatment 
time is four to six weeks. The tumour dose varies considerably from case to case, the 
range being 5,000 to 10,000 r with 7,000 r as an average. The integral clo.se is low, usually 

1 to 2-megagrammc rontgehs. 

(3) Clinical considerations . — Treatment is individualized according to the needs of 
each patient, no attempt being made at any routine standardization of technique, _ In 
each case the initial treatment plan is based upon: (i) The general condition of the patient 
and the presence or absence of complications, such as infection, cartilage invasion, or 
respiratory embarrassment, (ii) The site, extent and possible mode of spread of_ the 
disease. In this connexion a study of the behaviour and mode of spread of intrinsic 
cancer of the larynx shows that it is possible to divide the cases encountered into four 
topographical types, namely, those where the anterior half, the posterior half, one side, 
or the centre or the larynx arc involved by the disease. The accurate assessment of the 
topography of the tumour is of prime importance in deciding upon the appropriate 
.treatment technique. 

The conduct of the treatment depends on the response of the patient, the tumour, and 
the normal tissues .subjected to irradiation. Our main object is to obtain a heterogenous 
field of radiation..with maximal dosage at the tumour site, as little radiation as possible 
being given to the normal laryngeal and adjacent pharyngeal tissues. No attempt is 
made to obtain uniform dosage throughout the larynx, nor is a fi.xed prescribed dose of 
radiation employed. Clinical judgment and not any hypothetical concept of canccricida! 
dose is the guide to the total tumour dose given. 

Slides were shown illustrating the technique of treatment of intrinsic cancer affecting 
the following p,nrts of the larynx; (1) Cord tumours: (a) Anterior half of the larynx: 
(b) posterior half of the larynx; (c) unilateral larynx; (d) the central part of the larynx. 
(2) Supraglottic tumours. (3) Subglottic tumours. (4) Lymph-node metastases. (5) Post- 
laryngectomy cases. 


Dr. Phyllis Wade; I propose to describe in brief a scries of cases of carcinoma of the 
larynx treated at the Leeds Radium Centre by a technique employed by Lieutenant- 
Commander La Touche. 


From observations of radiation reactions it is apparent that the laryngeal cartilages and 
otlrer normal structures adjacent to a laryngeal carcinoma are more tolerant to high 
dosage irradiation by gamiha rays than by X-rays. In many cases gamma radiation is 
most suitably administered by means of the radium beam, but lateral protection of the 
liomb head often obstructs the setting of lateral fields far back. Furthermore, the low 
rterrentaec depth dose tends to nullify the value of a^central posterior field. Thus it may 
follow that treatment by radium beam alone raises the anterior portions of the growth 
to o h-mPrr dosc than the posterior part which is consequently uncier-irradinted. The dose 
, 0 -thc posterior part of the larynx is, therefore, raised by the addition of an X-ray field 
in a central posterior position. 
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DISCUSSION ON TREATMENT OF CARCINOMA OF THE LARYNX 

E. D. D. Davis ; A review of 40 coses of laryngofisstire for early intrinsic carcinoma of 
the larynx. — ^This review has been undertaken to ascertain: (1) the features of those 
cases which are suitable for a successful taryngofissure; (2) the value of some modifications 
and details of the technique of the operation; (3) the results of the operation particularly 
in comparison with radium implantation, radiotherapy and complete laryngectomy. 

It is recognized that the earlier the diagnosis the better and more lasting is the result 
of excision by larjmgofissure. 

The cases in which the growth is hard, keratinized and more or less limited to the. 
middle or anterior third of the vocal cord are most suitable for excision by laryngofissure. 
The commonest site for an intrinsic epithelioma of the laryfix is the vocal cord and the. 
growth tends to extend horizontally to the anterior or posterior commissure. It may 
burrow under the surface of the cord. A few cases commence in the subglottic area; 
usually near the anterior commissure and then involve the vocal cord. A slight extension- 
upwards on to the ventricular band or into the ventricle does not make it unsuitable: 
for successful excision. If the growth has extended to the subglottic area, the posterior 
commissure or across the anterior commissure with fixation of the cord it cannot be- 
completely excised by laryngofissure. It must be remembered that the upper surface of 
the growth only is seen by the laryngoscopic mirror but any extension to the subglottic 
area though hidden can be suspected if there is any stridor, obstruction or fixation of 
the cord. It happens on a veiy few occasions that during the operation when the growtlx 
is thoroughly exposed it is found that the growth is more extensive than expected. 

Gordon New of the Mayo Clinic has stated that cases which have had a laryngofissure 
are not such good cases for a subsequent complete laryngectomy but there is no objection 
to an exploratory operation by laryngofissure if there is considerable doubt as to its; 
suitability. Direct laryngoscopy should be used in doubtful cases. 

The large majority of epitheliomata can be diagnosed accurately without a biopsy.. 
A biopsy of value demands that an adequate piece of the growth has been removed from 
the right place and presents a definite histological picture. Even then it is necessary 
to exclude tuberculosis and syphilis. It is in cases of obscure tuberculosis when the 
sputum is absent and when physical signs cannot be detected that a biopsy is necessary. 
The Mayo Clinic surgeons place considerable reliance on Broders’ classification of 
malignancy by the histology of the section. Class 1 is comparatively benign and does 
not metastasize. Class -4 is very malignant. New records that all Class 4 cases found 
in 44 patients, in which the growth recurred after laryngectomy, died. 72% of StClair 
Thomson’s Grade 4 cases recurred. Colledge and I have noticed that the surface of 
the section may be Class 1 but another and deeper part of the section may be Class 3 or 4. 
It is difficult, even for the expert to be reasonably sure of his classification. Moreover a 
larger piece than can be obtained for biopsy is essential for an accurate classification. 
Most of my cases free from recurrence have been of the epidermal type with cell nests 
and probably Grade 1. 

May — Laryxc. 1 
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I'inzi-Harmcr and the contact tlicrapv method published by Watson from Manchester. 
Adams method approaches this minimal waste of radiation. These methods arc 
characterized by liaving very few undesirable aftcr-cfTects. The beam therapy method 
described by Lederman is intermediate between the above methods and those of deep 
X-ray therapy. 

Accuracy o/ treniment is attained by care in .setting up by beam direction methods 
such as Dobbie described or by the use of a jig as used by Wilson or, of course, more 
easily in the very local mcthod.s, by cn.suring that the exposed field for frcaimcnt by 
radiation or contact X-rays covers the desired region .adecjiiately. 

Choice of the best timc-dosapc relationship. — ^Thcre arc great dilTercnces here 
betivecn the single dose methods, the very protracted gamma ray treatment of the Finzi- 
Harmcr technique, and the low-intensity and high-intensity methods of beam radiation, 
whether by radium or deep X-ray. Thinking, as I now do, titat the highest dose in 
rbntgens, compatible with complete recovery of the normal tissues should be the aim, 
1 believe that the best results with external radiation arc likely to be obtained by using 
many fractionations. The rule suggested by Gray’ that die total tolerance dose is pro- 
portioned to the square root of the number of fractionations accords with the work of 
Coutnrd and of the Ream Therapy Research, .some of the best results published, in which 
patients were usually treated twice daily for one month. Dr. Edith Paterson's report- 
on the relative effects of single doses and fractionated doses on tissue cultures likewise 
argues for fractionation.' 

To avoid the ill-effects of sepsis is less easy. Recently 1 have been giving a full 
course of sulphonamidcs, and starting the treatment two days after this course is completed 
so as to avoid what I think arc the undesirable effects of using radiation at the same 
time as sulphonamidcs. The first results have been encouraging. I think that the 
sepsis cannot, in the larynx, be adequately dealt with except through the blood-stream, 
and that every ulcerated cancer is infected. 

■ Brit. 3. Radiol, 1044, 17 , 327, 

> Brit. J. Radiol, 1044, 17 , 20. 


Dr. P. C. Koller; In spite of considerable individual variations in time of appearanw 
and degree of erythema, the conclusion that a higher dose is required to produce R 
by gamma radiation than by X-r.ays has been verified by many investigators. Accepting 
the fact that a difference docs exist between gamma and X-rays in respect to the effects 
on biological material, can we attribute the difference in the tissue response to the 
difference in wavelength, or is it due to the low dosage rate eniptoyeci in gamnm ray 
therapy? 

We must, first of all, distinguish between r.idiation effects induced in (1) single cells 
and (2) tissues. 

(1) In individual, separate cells, such as sperm cells or pollen grains, the effects due to 
single ionizations are the same after X or gamma radiation; the difference in wave- 
length has no influence. Similarly when the combined effect of two or several independent' 
ionizations, for example chromosome breaks, arc considered, no significant difference 
between X and gamma radiation is noticeable. If there is any wavelength effect it should 
have been detected in properly controlled experiments on individual cells. 


(2) When, however, the effects on tissues composed of cells differing in their develop- 
mental stages are studied, a different re.spqnsc to gamma and X-rays can be detected. 
It is known that cells are sensitive to radiation for a verv short period during their life- 
cycle, which extends from one division to the next. Radiation such as gamma radiation, 
which is given at a low dosage rate over a long period (forty to sixty minutes) will catch 
more cells in the sensitive period than when radiation such as X-radiation is given at a 
much hishcr dosage rate over a shorter time (six to ten minutes). This difference can 
liecome significant in highly active tumours. FurthermoVe, empirical observations on 
skin ervthema indicate that the effect on the physiological functions of normal diffcrcnti- 
tf-rl cells is less after radiation given at low-dosage rate than at high-dosage rntc7 one 
of the results being an increase in skin tolerance to radiation. 

These two effects, namely (a) higher numbers of malignant cells being irradiated in 
tnese I , , higher tofcr.ancc of normal tissue, may explain the difference 

the sensjti p X-radiation. From a biological standpoint, on account of the low 

between j radium treatment, we may consider radium better suited than 

dosage rate etnpi > tumours, amongst which we can include the tumours 

X-rays to the treaimeiu 

of the larynx. 
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There are some points in the remarks hy hit. Davis which call for comment. Whilst it 
is mte, as he says, that in the majority of cases a correct diagnosis can be made without 
biopsy, it is equally certain that in this situation mistakes will be made in cases which 
appear to be epitheliomatous unless biopsy is done as a routine. He says that it is in 
otecure cases of tuberculosis that biopsy is needed, but it is just these cases that are 
missed unless ’routine biopsy is done, because this form of senile tuberculosis in the 
middle-aged or elderly mimics epithelioma very closely. The majority of mistaken diag- 
noses are due to confusion clinically between tuberculosis and epithelioma, much less 
often to syphilis but also to htematoma, innocent tumours and leukoplakia. The latter 
in my view is often precancerous and .justifies laryngofissure. Biopsy is not only useful 
in providing a confirmation of the diagnosis, but Broders’ grading gives an indication of , 
the degree of malignancy and therefore of prognosis from the surgical point of view, 
though at present it gives no information concerning radio-sensitivity. Any case of 
epithelioma in Group IV requires a very radical operation and is unsuitable for laryngo- 
fissure, Either total excision or radiotherapy by beam is the appropriate treatment. On 
the other hand there should be no exploratory laryngofissures, to which Mr. Davis says 
there is no objection. A sufficient clinical study of the case will provide the information 
upon which the appropriate operation can be chosen. Laryngofissure upon an unsuitable 
case is not* necessarily a disaster, but may easily become one if the incision cuts into the 
tumour. In any case the best technique for the more radical operation is made impossible, 
and to convert the lesser procedure into the major one involves various technical 
difficulties. 

The true tumours of the larynx, that is the intrinsic tumours which mostly arise on 
the vocal cords, with a feiv subglottic, in the ventricles or on the false cords, no longer • 
offer any surgical problem, because appropriate operations arc available for all situations 
and all stages short of gross extension beyond the confines of tlie laryn.x. These operations 
of laryngofissure, partial excision and total excision of the larynx may now be said 
to be standardized: the indications for each and the technique have been fuUy 
described (Lettsoroian Lectures, Methcal Society of London, 1943, in the press), 
and they provide a good percentage of lasting results. Among earlier cases out 
of 23 cases jrf laryngofissure- or partial laryngectomy 18 survived more than ten veais, 
and out of 75 cases of laryngectomy 45 survived more than ten years. As the technique 
is now better than it ivas ten to twenty years ago, and these figures include the operative 
mortality, the outlook now should be better than this, which gives 63% freedom from 
recurrence for ten years, 78% for early cases, and 60% for later cases. This percentage , 
is so high that any form of treatmem designed to replace excision must show a good 
record of successful results, if alternative treatment can be justified. The problem at 
the moment is whether radiotherapy can safely be substituted as routine treatment for 
these forms of cancer in place of the operations mentioned. To make the comparison 
Dr. Ledefman will say what can be expected from radiotherapy. There are, however, a 
few points which need attention, because they reflect on the advantages claimed for 
radiotherapy. It is often suggested that as radiotherapy is a non-mutilating form of 
treatment it should have the first chance, because if it fails operation can follow and may 
still succeed. There is some truth in this and I have many patients in whom operation 
has succeeded after failure by deep X-rays or radium, or even botli, but unfortunately 
it is nut the whole truth. Sometimes the tissue changes after irradiation are not severe, 
the operative technique is not much hampered and healing is not prolonged for more 
than a week or ten days beyond the usual period. In consequence an experience founded 
on a few cases can be very misleading and cause the adoption of a too optimistic view of 
this situation. 

In only too many eases the changes in the neck cause dissections to be extremely 
difficult, especially gland dissections, healing is almost indefinitely prolonged, pharyn- 
gostomes form and plastic operations on the devitalized skin of the neck fail constantly. 

It may be necessary to bring skin from a distance by tube pedicle grafts and relatively 
simple plastic operations become long, tedious and uncertain, and at the worst sloughing 
and htemorrhage in the absence of the normal process of repair may destroy the patient- 
I do not think, therefore, that the statement that operation can follow irradiation is a 
valid argument for irradiation stated in that too simple form. 

A further difficulty arises from the fact that the most attractive target for the radio- 
therapist is an early epithelioma of the cord, suitable for excision by iarvngofissure. If 
the radiotherapist fails to cure, however, a total laryngectomy is required. I have now- 
such a case in a robust middle-aged man who was treated by radium and then bv deep 
X-rays. He remains well with a good pharyngeal voice after laryngectomy; but he has 
lost his larynx when he might have been cured by laryngofissure. On the other hand. 
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The ana'sthcsia I prefer is chloroform and ether administered by a soft small intra- 

racncal tube. 'At^ the Mayo Clinic local anicsthesia is preferred. Five drops of a 
solution of cocaine injected with a hypodermic syringe through the cricothyroid membrane 
hemre splitting the thyroid cartilage results in a tranquil operation.' 

The isthnuis of the thyroid gland was divided in all_ the cases so as to expose the 
trachea and to facilitate a tracheotomy should it be necessary. Tracheotomy has been 
avoided in the last 6 of the 40 cases and I now find that tracheotomy is undesirable and 
unnecessary. The intratracheal tube is comirlctcly reliable. As soon as the larynx has 
been opened the trachea is .sealed by packing ribbon gauze around the intratracheal 
tube. ^ rills tube docs not obscure the area of operation. It lies snugly on the posterior 
commissure and’ is not in any way cumbersome. My colleague L. G. Brown, who, so 
far as I know, first introduced the avoidance of tracheotomy, anti otlicrs favour the 
technique. 

In the remaining 34 eases the tracheotomy tube was removed before the patient left 
the operating table and it was never ncccss.ary to rephacc it. 

It is essential to see that the wound is absolutely dry before the larynx is closed. 
Oozing is arrested by a small button electrode with the weakest possible diatliermy 
(shortest spark gap) or Iiy the usual method of toucliing the artery forceps widi a 
diathermy electrode. Those eases in which the growth was excised by the diatliermy 
needle appeared to me to he more septic later and took longer to heal so I have given 
up excision by diathermy’ and use the knife or scissors. New seals the laryngeal wound 
lightly with a small button electrode with the weakest dinthcrniy current to bc cffcctivc. 
Some surgeons found it necessary to use a stitch ligature for the small arytenoid artery. 
Hajek and J. S. Fraser packed the larynx with gauze to prevent bremorrhage. The 
packing was removed the next day. This method is not rccomniciidcd. 

Division of the body of die hyoid bone adopted by New to allow the larynx to.be 
drawn up into the wound and to facilitate access is unnecessary in my experience. 
Division of the hyoid hone causes pain and discomfort with the movement of the tongue 
on swallowing. ■ _ ^ 

The saw, a rough surgical instrument, was not used at any time to divide the thyroid 
■cartilage. There was never any difficulty in dividing the cartilage with the knife and 
Invin Moore’s shears. 

1 prefer to denude the thyroid alae by dissecting off the soft tissues and growth eiifloc 
qnd not to remove the ala;. The thyroid cartilage is .•! barrier to the spread of die 
growth. There has been no disadvantage when the thyroid ala: have been removed. 

At the end of the operation the thyroid aim arc accurately replaced and the larynx 
closed by. fine catgut stitches through the thyrohyoid and the cricothyroid membranes. 

There ivcrc no deaths as the result of the operation in die 40 eases. The mortality 
ill 41 operations performed by Gordon New was nil. It is interesting to note that in 
1888 before the days of asepsis and antisepsis Morel Mackenzie reported 22 cases, o oi 
whom died ,and 72% recurred. 

Deep X-ray with tcleradium (radium bomb) in my experience has been unsatisfactory. 
Burning of the skin and necrosis of the cartilage and even the rings of the trachea have 
caused misery to the patient. Tivo eases of early intrinsic carcinoma of the vocal cord 
treated by teferadium with recurrence after two years were treated by laryngofissure and 
were still without recurrence after five years. 

Radium implantation gives the most beneficial dose at the right spot more accurately 
than any other method of radiotherapy but my experience of tliis technique is too small 
to be, of any value. 

Laryngofissure. — Gordon New: 41 cases, 13% recurrence. StClair Thomson; 60 eases, 
25% recurrence. Davis: 9, no recurrence after five years and longer; 5 recurred after 
two"years; 4 recent operations within two years; 7 exploratory and unsuitable; 15 cannot 

be traced. _ . ■ 

Laryngeclotuy. —Mrtyo Clinic: S6 cases, o2% recurrence: 8% immediate mortality. 

Radium impiantation . — Harmer {personal communication): 24 early eases, H 
urvived three years, 42% recurrence; 72 advanced cases, 32 survived, 54% recurrence. 


T ’onel Colledge: Mr. Davis seems to think tliat I always c.xcisc the larynx. But there 
• rcnl contrast between laryngofissure and total excision of the larynx. The proper 
'® . must be selected for each ease. The operations to be employed arc: laryngo- 

opeiat o ; , gjjt-jgion which rather goes beyond the limits of strict laryngofissure, and 
fissure, a ‘ ’ j y,ave already described the technique, most recently in the 

total laryng >• before the Medical Society of London, and I do not 

Lcttsonimn^i^^^^^_^^ meeting with detail, because I look upon the operations as more 

or less standardized. 
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therapv with greater tec±intcal precision and flexibilin- and permit greater individualization 
of treatment than is the case with X-ray therapy. 

For the individual case of intrinsic carcinoma of the larynx the selection of treatment 
method as between surgery and radiotherapy is difficult. WTiilst it is obvious that there 
is need for both methods if all patients are to receive the best treatment, there is a diversity 
of opinion concerning 'the precise indications for each method. Any attempt made to 
solve this problem must take into account the following considerations; 

General condition of the patient. — Age and general condition do not limit radiotherapy 
to the same extent as stirgerv. The modern treatment of laryngeal cancer is one of 
the mildest of all curative radiotherapeutic procedures. Correctly administered treatment 
should not give rise to any general constitutional upset, and local symptoms need rarely 
exceed increased huskiness accompanied by slight soreness or dryness of the throat. 
Severe dysphagia or marked skin reactions should' not occur, and in most cases oedema 
of the larynx is avoidable. 

Purpose of treatment. — If on any grounds, either general or local, curative treatment 
is out of the quesrion it is evident that radiotherapy can offer more than surgerv-. The 
only palliative procedure available to the surgeon is tracheotomy, whereas the radio- 
therapist can often relieve distressing symptoms and prolong the life of the patient in 
reasonable comfort. Frequently the assistance of botli is required. 

Histology of the tumour. — It is not uncommon to find, particularly in American litera- 
ture, considerable importance attached to the histological grading of squamous cancer. 
This method of grading is of some value in assessing the degree of malignancy and also 
the method of treatment in so far as the more anaplastic types, i.e. Grades III and IV, 
are usually biologically inoperable eyen when technically operable. Grading may also 
assist in prognosis, but it provides litde guide to radio-sensitivity, since anaplastic carcino- 
mata are not necessarily, as is often assumed, more radio-sensitive than differentiated 
carcinomata. 

Extent and site of the disease. — The extent of the disease is clearly of paramount 
importance in selecdng treatment. The degree of laryngeal extension and the presence 
of extralaryngeal spread or metastases will frequently decide whether surgery or radio- 
therapy is "to be employed, and, in the case of the latter method, whether treatment is 
to be purely palliative or not. 

Site is equally of importance since supraglottic neoplasms, arising from the ventricle, 
the false cord or the base of the epiglottis, tend to be most, and the subglottic neoplasms 
least, radio-sensitive, with tumours of the true cord showing an intermediate and moderate 
degree of radio-sensitivity. Hautant recommends radiotherapy for most of the supra- 
glottic, and laryngectomy for some of the ventricular and all the subglottic neoplasms. 
Although experience proves that the supraglottic mmours are a satisfactory group to treat 
by radiotherapy, opinions as to the suitability of the subglottic group for radiotherapeutic 
treatment should be accepted with reser\ e until radiotherapists are given greater oppormni- 
ties of treating them. It is the common tumour of the true cord which presents the greatest 
problem. I believe that cancer of the true cord should always be treated by radiotherapy, 
with the exception of the more advanced and some of the recurrent cases. A certain 
number of advanced cases showing fixation of the cord can be cured by radiotherapy, but 
the presence of infiltrated cartilage reduces the prospects of cure, whilst a complicating 
septic perichondritis is an absolute contra-indication to radiation. 

VTtere doubt exists as to the best method of treatment trial radiation is justifiable. 
By this means it is possible to determine approximately whether a particular mmour will 
or will not respond before a fidl course of treatment is given, and if necessary surgery 
can be undertaken before marked radiation changes occur in the tissues. Features suggest- 
ing that radiotherapeutic treatment should be abandoned or given for palliative purposes 
only are: (n) Poor response of the primary lesion, or no improvement of symptoms such 
as dyspnoea and stridor at the end of half the course of treatment — roughly three weeks. 
(6) A laryngeal cedema which fails to subside during treatment, or an oedema arising 
early in treatment and persisting, (c) Local septic complications as shown by: (i) Persistent 
pyrexia in the absence of an extralaryngeal focus of infection; (ii) the onset during 
treatment, or persistence, of feetor; (iii) perilaryngeal abscess, (d) any deterioration 
of the patient’s general condition, particularly loss of weight in the absence of dysphagia. 

It is difficult to lay down any hard and fast rules for the treatment of recurrent cases. 
For local and scar recurrences after excisional surgery radiotherapy is useful as a palliative 
agent and sometimes effects a cure. Wc have had more success with post-larvngcctomy 
recurrences than with those following laryngofissure: radical surgery should be con- 
sidered for the latter if the-aim is cure rather than palliation. 
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a spaic, elcicily man came to me with an early epithelioma of one cord, very suitable 
teen nienlly for laryngofissiire, btit he has a liigli hlootl-prcssurc and has lost the sight 
ol one eye from a detachment of the retina. These may not be absolute contra-indications 
to operation, but ] regard them as relative contra-indications when the alternative of 
ladiothcrapy is available. Dr. Lederman rc.sfored the larynx of this patient to a normal 
appearance, and so far it has remained so, but only a year has elapsed. In another c.asc 
a well-preserved man over 80 has had a normal larynx. for more than a year since an 
epithelioma of the anterior commissure disappeared under the influence of tclcradium. 
I particularly mention these early cases which provide a brilliant success to the radio- 
therapist, because the more the growth has advanced the more difficult becomes his task 
and the greater the jjcrccntagc of failures. Consequently radiotherajty is not coniplc- 
nicntary to excision, hut is only an alternative method. In other words, radiotherapy 
is a much more efficient substitute for laryngofissurc than it is for laryngectomy, which 
is naturally the more mutilating operation. I feel, therefore, that whilst selected eases 
should be treated by radiotherapy, tt is not right to treat all eases ns a routine by radio- 
therapy and operate afterwards on the failures. Biopsy docs not help to distinguish the 
tumours which arc likely to prove failures from those that arc radio-sensitive, and the 
thcrnjtcutic test wiiich has been proposed by Nielsen and Strandberg, 1942, Acta radio!. 
Stock/i., 23 , 189. and Cutler, 1944, Arch. Ololaryni’., Chicago, 39 , 53. seems to me to 
indicate a half-hearted, undecided attitude. It is still necessary to consider each ease as 
a whole and then decide wdicthcr to recommend excision or radiotherapy for that 
individual. 

Finally, the time has passed for burying needles in the neck. If radiotlicrajiy is 
employed it should always be by means of the tclcrndinm beam, which can now be 
adjusted to such accurate dosage that the risk of r.adionccrosis is very small, provided the 
patient is protected from minor injuries locally. 


M. Ledennan: Treatment by radiation of the so-called intrinsic cancers of the larynx, 
that i.s, primary squamous cancer arising from; (I) The ventricle, the false cord, and the 
base of the epiglottis; (2) the true cord; (3) the subglottic region. Extrinsic cnnccK have 
been excluded because they arc pharyngeal in origin and require an entirely different 
radiotherapcuric approach. 

Two main radiothCrapcutic methods arc available for treating intrinsic cancer; (I) Thy 
use of rndiuni either alone or in cpmbination with surgery, c.g. tclcradium or die Finyi- 
Harmer operation. (2) The lusc of X-ray therapy either alone or in association with 
surgery, e.g. high voltage therapy or the Lamhert-Watson ojierntion, which is roughly 
the X-r,ay counterpart of the Finzi-Harnicr operation. 

A combination of high voltage X-ray therapy and tclcradiimi finds favour at sonic 
centres. The intralaryngcnl use of radium either by intubation or implantation oT radon 
seeds and the use of surface radium moulds arc to be condemned. 


The Finzi-Harmer and tlie Lamhert-Watson procedures find their greatest field of 
usefulness in the treatment of early lesions of the vocal cord, i.e. die type of case for 
which the laryngofissure operation is available. High voltage therapy or teieradiuni can 
be used for similar cases as well as the more advanced cases which surgically would 
demand partial or total laryngectomy. " , 

Whilst the Lamhert-Watson procedure is too recent for its value to be assessed, die 
Finzi-Hariner operation represents a definite landmark in the history of radiation treat- 
ment of endolaryngcal cancer, and its value has been established beyond ail reasonable 
doubt. Nevertheless, I believe that external radiation by tclcradium or high voltage X-ray - 
therapy can and probably will supplant this method for the following reasons: (1) The 
results obtained by extcrn.a! radiation for comparable eases arc as good without any 
operative risk; (2) on physical grounds external methods are more efficient and safer; 
(3) individualization of treatment is tire keystone of success when dealing with a group 
of tumours of variable and unpredictable radio-sensitivity. The necessary degree of 
individualization is only possible with external radiation, where the treatment can be 
clinicallv adapted to a particular patient's requirements, in contrast to tire Finzi-Harmer 
method where the patient has to be submitted to a fairly rigid technique. 

Fundamentally the only difference between gamma rays and X-rays is one of wavelength, 
nd whether the short wavelength y-ravs differ from the longer wavelength X-ravs in their 
?-Mnirinl effect on malignant tis.sues is still not definitely known. Upon purely clinical 
Dioiog . convinced that normal tissues, dose for dose, show less change with tclcradiimi 
grouncts . ji^crany under ordinary conditions of treatment. This may, however, he 
than wim A- • > dolaKe-rntcs employed rather than to any difference in wavelength, 
due to of apparatus and pliysical conditions of treatment endow 'telcradinm 
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TABLE II.— CASES TREATED AT THE ROYAL 


Total cases 
56 

AH cases seen were treated 
Tdera^um used 
exclusively 


Alatcrial 
Operable 23 
Inoperable 19 


CANCER hospital 0933-1944 INCLUSI\^). 

Dead 

Inter- 

Disease current 

SurvMs present Untraced disease 

IS 3 11 

S : 5 yrs. or more 

1:5 yis. 15 3 — 


Recurrent 14 5 

1 : 5 yrs. or more 


S — 1 


TABLE III.— ROYAL CANCER HOSPITAL OPERABLE CASES TREATED BY TELERADIUM THER.M>Y. 


Operation 
Suitable for : 
Laryngofissure 
Partial laryngectomy 


No. of cases 


(o panents between 
72-79 JTS. of age) 


Restilt 

All panents initially symptom-free 
6 living and ssTnptom-frce : 

2 for o yrs. or more 
1 for 2-3 yis. 

3 for 1-2 >TS. 

1 patient died of intercurrent disease 
1 patient untraced 


Suitable for laryngeaomy 


15 


12 living and symptom-free : 
6 for 5 yis. or more 
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Lieutenant-Colonel W. L. Harnett {Medical Secretary to the Clinical Cancer Research 
Committee of the British Empire Cancer Campaimt) brought forward some as yet unpub- 
lished figures concerning 123 cases of cancer of the intrinsic larj-n.v. There were 113 
males and 10 females, a sex ratio which was in accord with general experience. The 
mean age in both sexes was 62. On a clinical classification there were 57 early cases, in 
which die disease was confined to the larynx, 63 advanced cases in whidi it had spread 
to the surrounding tissues, with or without metastases in regional lymph nodes, and 
3 cases in which there were distant metastases. Of the 57 early cases, 15 were treated by. 
radical surgery, of whom 13 were alive after four years, 19 by radium of whom 8 were 
alive, 13 by X-rays of whom 4 were alive and 10 by palliative methods, aU of whom were 
dead. The operation mortality for laryngofissure (12 cases) was 8-3%, for laryngectomy 
(3 cases) nil. Of the 66 patients in the later stages all except 5 were dead. 

E. Musgrave Woodman said that he did not agree with Mr. Colledge that to bury 
needles in the neck was an anachronism. He followed Mr. Douglas Harmer in using 
needles with the window method for the treatment of carcinoma of the vocal cord. It was 
unfoitunate that Mr. Harmer had not been able to be present because that particular 
method of application had not been presented. Carcinoma of the vocal cord itself coidd be 
cured by operation or by radiotherapy. Excellent results were obtainable with laryngo- 
fissure, and Mr.. Harmer had obtained excellent results witli radium therapy. The 
speaker had hitherto followed the method of inserting radium tieedles through the 
window in the larynx, and if necessary following it up with X-radiation tltrough the port 
thus made. The results had entirely satisfied him. 

Even if the result with radiotherapy was constandy no better than that with surgery 
they must, in fairness to their pauents, use radiotherapy because it restored the larynx 
to the condition in which it «as before; in other words, the patient had a good voice, 
whereas with the best of operations there was a defective voice. He had been rather 
disturbed by the inefficient result of radium on grotvths in the sac of the larj-n.x and 
at ^e base of the false cords. In his experience not one such case had done well with 
radium or teleradium, but such cases should be sharply separated from primary grQtvths 
of the cord, and should be first subjected to surgery as die method of choice,^ followed 
later, if necessary, by radiotherapy. 
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For local recurrences after radiotherapy it can he stated {|uttc categorically that further 
radiotherapy has many dangers and only infrequently results in cure; wherever possible 
these cases should be treated surgically; failing this radiotherapy can be undertaken as 
a palliative treatment. 

Tile best way of dealing with cervical lymph-node metastases is as yet undecided. In 
a previously untreated neck I recommend telcradiuni as the primary method of attack 
in both operable and inoperable cases, surgery being retained as a second string. If 
metastases occur in a previously treated neck, surgery should, if possible, be the first 
choice and radiotherapy reserved for cases unsuitable for this method. 

Any claim made for the wide use of radiotherapy in die treatment of operable intrinsic 
laryngeal cancer, to he acceptable, must be based upon the rc.sults obtained. It is 
therefore of the utmost importance that the following facts be given due consideration 
when attempting to assess and compare radiotherapcutic results with those of surgery: 

(1) Surgical sKill and technique in the performance of the various laryngeal operations 
for cancer have reached their peak of cfiicicncy and it is unlikely that any further 
developments of technique will produce much improvement in results.. By comparison 
radiotherapcutic treatment is still in process of development and has, in fact, only recently 
emerged from that di.smal stage wherein laryngeal surgery found itself fifty years ago. 

(2) Figures emanating from surgical sources arc selected figures since only cases 
operated on arc recorded. To obtain ,an accurate picture of the true value of the method 
as much attention should be given to the number of c.ises found unsuitable for surgery 
as to the cases successfully treated. 

(3) The radiotherapist has to be content to base his results largely on material dis- 
carded by the surgeon. A true comparison of results will only be possible when the 
radiotherapist’s material is comparable. 

(4) There is no statistic, al mediod of showing the two great advanttigcs of radiotherapy 
over surgery, namely, conservation of the larynx and the absence of an operative mortality. 

The results of surgery arc on the whole very good and are a credit to siirgictil skill 
and achievement. In Mr. Collcdge’s series, for example, 70% and 60% ten years’ survival 
rates set the radiotherapist a very high standard for emulation but the operative mortality 
and recurrence mte for most published scries arc not negligible. 

I believe that T.ables I, II and III provide enough evidence to show that for the early 
cases, i,c. those suitable for laryngofissurc or hemilaryngectomy, radiotherapy can otter 
the patient as much as surgery with less risk. Similarly for the more .ndv.anced cases 
where laryngectomy is the operation of choice radiotlierapy can successfully compete 
with surgery in an appreciable proportion of the cases, but there will always be a certain 
number of patients who will have to sacrifice the l.aryiix to save life. For the inoperable 
cases radiotherapy is of palliative value and shows on the whole a worth-ivhile salvage rate. 

The figures .also show t.iat radiotlier.apy results arc durable. My own experience leads 
me to believe that the case that docs well initially remains well, i.e. the recurrence rate is 
not high, certainly less than that following surgery. 

The radiothempist is dependent on his surgical colleagues for material and unless he 
is .adequately supplied with suitable c.ascs radiother.apeutic progress is bound to be p.ain- 
fully slow. 'The problem of the “relative spheres of interest” of radiotherapy^ and .surgery 
could be settled within the next decade were the radiotherapi.st enabled to explore fully 
all the promising potentialities that r.adiother.apy possesses. 

Slides were shown illustrating radiation reactions, results of radiation treatment .and 
types of case both .suit.able and unsuitable for radiotherapy. 


TABLE I.- 

-RESULTS OF RADIOTHERAPEUTIC TREATMENT. 


Author 

Coutard (1021-32) 

No. of 
cases 
143 

Material 

Precise details not stated. 
Mostly inoperable and 
post-operative recurrences 

Survival 

rate 

30 «= 27% 

Period of 

observation 

5 years 

Schina and Zuppinger (1020-35) 

33 

Operable and inoperable 

4/14 = 28% 

5 years 

Nidsen and Strandberg <1031-10) . 

.. • G3 

Operable 20 

Inoperable 43 

0/10 ^05% 
8/32 - 25% 

3 years 

Cutler (1038-43) 

84 

All cases 

Cord tumours : 

Mobile \rtQ 

Partly fixed 

Fixed 22 

31/84 « 37% 

23/2S «= 82% 
0/22 ^ 0% 

3 years 



40 

23/40 57% 


Elady and Chamberlain (1931-37) . 

23 

No predse details but of 11 
patients with cord fixa- 
tion 5 survived 5 years • 

13/23 0?% 

5 years 
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radiotherapists tltat it was more scientific to use external radiation, but certainly the 
cases he had treated by implanting radium needles by the Finzi-Harmer method had done 
very well. They had a brief time in bed, with little suffering, and they had the advantage 
of the removal of the cartilage so that there was no irradiation through the cartilage, 
and there should tlterefore he no perichondritis. 

,C. P. Wilson said that tiiough he had had the advantage of being associated with a first- 
class radiotherapeutic department, he had never seen radiotherapeutic results as good 
as tliose he had just heard about, nor had he ever seen surgical results which approached 
the results one heard about. 

From the statistical point of view it would be interesting if some of their statisticians 
could take the figures which had been given by the first three openers and set them 
out on the basis which Colonel Harnett had given. 

Concerning surgery following radiation there was one point he desired to make, namely, 
that surgery should never he attempted after a patient had had more than one course 
of radiation. From his own limited experience he would say that surgery was quite 
impracticable when there had been extensive radiotherapy. From the point of view of 
assessing cases suitable for one or other method of treatment he did mot think tliey could 
go -further titan Mr. Negus had already gone. He knew of no method by which the cases 
likelv to prove radio-sensitive could be assessed with any degree of probability. 

L. Graham Brown said that he had seen- a great number of cases of carcinoma of tire 
larynx, but he had confined his operative procedure to simple carcinoma of the cord, 
preferring to refer other cases to radiation. 

They were agreed that laryngofissure was a simple operation and a very successful one. 
Concerning the other cases, considerable differences were noted; sometimes the result 
was marvellous and at other times most depressing, but he thought that there was a great 
future for radiotherapy in these cases. It depended a great deal on whether they could 
get proper standardization of treatment. 

He remembered in that Section some years ago drawing the fire of the late Sir StClair 
Thomson because he had not done a preliminary tracheotomy in cases of laryngofissure. 
He thought that with the great advance in technique, witli the added benefits of 
intubation, and also with the use of the diathermy or cautery point, bleeding could be 
sufficiently controlled to get a dry field often without preliminary tracheotomy. He 
thought that this practice applied also in America to a considerable extent. , A tracheotomy 
did retard the convalescence. In a recent case, after performing a successful operation 
of laryngofissure, feeling he should give the patient the benefit of the doubt, he sent 
him for a course of. radiation. Unfortunately, although the patient made a quick 
recovery from the operation, he suffered for months afterwards from the radiation 
treatment. 

Colonel N. Canfield (U.SA..M.C.) said that he wished to mention that their war surgery 
during the last six months had shown the value of tracheotomy in treating wounds of 
the larynx, pharynx and jaws. Tracheotomy diminished the muscular action of the 
pharynx and larynx and these cases healed veiy much better. He thought this might 
possibly apply to cases in which a tracheotomy had been performed in preparation for 
laryngofissure. 

E. D. D. Davis, in reply, said that the Harmer-Finzi operation appealed to him because 
it gave the right dose at the right spot. Mr. Harmer and his colleagues had worked 
out the technique very thoroughly. Teleradium and X-ray therapy produced burning 
and considerable, skin irritation and discomfort. Two cases of laryngofissure in which 
it was thought the growth had not been completely eradicated were given teleradium 
as a prophylactic treatment. Both patients died of secondary growths of the liver within 
trvelve months. 

Lionel Colledge, also in reply, said that he had been sorry to hear that Mr. Musgrave 
Woodman was so “reactionary” on the subject of treatment by radium needles. It 
could not he anything like so scientifically accurate as teleradium, and the results which 
Dr. Lederman now obtained showed that telcradium treatment produced everything, in 
selected cases, that could be produced by other procedures. On the other hand. Dr. 
Lederman and Professor Mayncord had shown that if radium needles he used as the 
source of irradiation in the larynx the distribution in the horizontal plane shows a region 
of hea\-y irradiation at the anterior commissure, but falling off rapidly along the cord in 
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Mr. Collccige had been a pioneer in laryngectomy, and his results were excellent. But 
It w*is rather di/TicuIt to persuade a patient to give up his larynx and to be told that he 
would never s])cak again. Jf any method could be found which would remove that 
unpleasant necessity they would all be pleased. 

He had been interested in one of Mr. D.ivis’s cases which had died of carcinoma of 
tlic tesophagus. One of his otvn best eases had an c.xtensivc growth in die larynx and 
pharynx. He had had to take out the larynx and pharynx, but the patient lived for ten 
years and then dcvelojied cancer of the oesoiihagus and died therefrom. 

N. S, Finzi said diat when they saw a patient with an intrinsic growth of the larynx 
the best thing they could do was to put themselves in his position, and, knowing all they 
did about the various treatments, imagine what they would desire in their own ease. As to 
growths which were suitable for laryngofissurc, they had to consider the patient's life first 
rather than his voice. There was no qucstioaahout the effect on the voice; Mr. Harmcr had 
had gramophone records of voices made, and the comparison between even the best 
“laryngofissurc voice” and the average “radium voice” w'as very -striking. Some of Mr. 
Harmcr’s eases had survived for over twenty years. 

From what Mr. Lederman had said it looked as if tclcradium was going to give better 
results than radiilm implantation. Jf subsequent operation were necessary, however, ■ 
the eases in which implantation had been used would not give anything like the difficulty 
which might be expected in eases receiving external radiation. On the other hand, if 
anydiing like as good'rcsults could be obtained with external radiation, this should he 
given. 

Treatment by radium in former times did not afford such good results as were obtainable 
when individual treatment was developed later. He thought there was likely to be 
further improvement in results now that .sep.sis could be so largely eliminated. Though 
operations were sometimes nece.ssary for the failed eases of radium- and X-ray treatment, 
tnere were also, of course, the failures of surgery with which radiotherapists had to deal. 

The speaker suggested that Mr. Davis might have got better results if he had had 
these eases heavily irradiated after laryngofissurc in order to prevent that small percentage 
of recurrences in those cases where he had failed to remove the growth completely. 
Mr. Lederman had shown some eases where there was an unexpectedly large spread of 
the growth beyond that visible tvith the laryngoscope and he had himself seen some , 
of these cases. Perhaps it might help to eliminate some of the errors if a skiagram of 
the soft tissues tvere taken before treatment was started. 


V. E, Negus said tiiat about five years ago the late Sir SiClair Thomson and himself 
started to write another edition of the textbook, and now, after Sir StCIair’s death, he was , 
left to carry on that struggle alone. It was very difficult in editing such a book to 
conclusions as to the right treatment of certain diseases of the nose and throat. He had 
found this particularly when endeavouring to decide what w,as best for a patient who had 
carcinoma of the larynx. If they could get patients cured by radiotherapy, tvith a normal 
voice afterwards, instead of by operation, with a somewhat hoarse voice, they should 
certainly do so; but he had had a certain number of patients with a type of growth which 
might be expected to re.spond to radiotherapy who came back with recriminations because 
they had been subjected to that procedure. He warned patients that they must not , 
Expect that they ivere going to get -off lightly by avoiding an operation and having 
radiotherapy instead. Some patients said afterwards that they had suffered considerably 
as a result of the prolonged treatment and the reaction; he had not had the same 
recriminations in the case of patients on whom he had operated. 


In a few cases patients a year or two later had perichondritis after external radiation. 
(He was talking rather about deep therapy, not tclcradium, but he understood that there 
was not very much difference between the two methods.) Those cases were very depress- 
ine. If a patient had a growth of low-grade malignancy and of suitable distribution, he 
wimld at present recommend laryngofissurc because of these reactions. If irradiation 
technique improved, and these subsequent reactions vvere avoided, he miglit alter his 

opinions. ■ , 

He did not think that laryngectomy was a difficult qr dangerous operation, but he 
•u A fnimd difficulty 'vith a considerable number of patients in getting them to adapt 
^lemservcs m thei^ life afterwards. The hypertrophic laryngitis which tvent on to 
tnemsei , , , treated by operation and so should eases with perichondritis. But 

Terc were a o^^cinoma alo'ng* the whole of one cord, extendin'g to the posterior 
It mere we sureical treatment ivould necessitate laryngectomy, the patient might 

the dmnerof radiation treatment. He had been told on the' authority^of 
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[February 6, 1945] 

DISCUSSION ON TREATMENT OF UNILATERAL OSTEOARTHRITIS 

OF THE HIP-JOINT 

Mr. G. R. Girdlestone {Pseudarthrosis) began with an expression of his opinion that 
the surgical treatment of osteoarthritis of the hip was only indicated when, in spite of 
all that could be done by conservative treatment, pain was severe and the disability as a 
whole badly handicapped the patient’s activity and enjoyihent of life. 

His second point was a reminder that the best we could do was so far behind the 
combination of free movement and stable function of a normal hip that it was unjusti- 
fiable to subject a patient to operation unless one took, every possible step to ensure 
the very best result that could be achieved. This meant that operations for osteo- 
arthritis of the hip should be confined to hospitals where everyone concerned with 
the operation and the subsequent treatment was a member of a skilled and experienced 
team. It was an absolute necessity that every patient should clearly understand what was 
to happen to him and what result he could look fonvard to. 

In his view every orthopaedic surgeon should make himself expert in the technique 
of the best operations required for this condition; and it was for the surgeon to discuss 
with the patient alternative methods, what they necessitated, and what advantages they 
offered. As an illustration he had collected from the Wingfield-Morris Orthopaedic 
Hospital's records a series of operations for osteoarthritis of the hip performed by his 
colleagues and himself: Pseudarthrosis 44, arthrodesis 24, arthroplasty 12, osteotomy 13, 
“reconstruction” 6, various 11. Total 110. 

In a series of 25 cases in which he had performed pseudarthroses in the years 1924 
to 1940 inclusive, there was no mortality: The average age at operation was 57; 
ascertained end-results in 22', at an average period after operation of nine years. 
Results: Excellent 142; good 5; poor 3. 

Though some disappointments in this field were inevitable as it was made un of an 
elderly age-group the results on the whole were encouraging, the first patient* in the 
series, twenty-one years after his operation, and now aged 76, stiU walks ten miles a dav 
and works hard in his garden. Another mentions shooting, tennis and dancing. The 
oldest, now 79, goes to his office in Trafalgar Square every day, travelling by train to 
Waterloo and thence by Underground, during the rush hours. 

Mr. Girdlestone then described some points in the surgical technique and after-care 
which he regarded as of special value and importance. 

Mr. R. Watson-Jones: Nail arthrodesis for unilateral osteoarthritis of the hip-joint. 
— The literature of the last twenty years proves the failure of arthrodesis of the hip-joint 
,if reliance is placed on the simple technique of denuding the joint of articular cartilage 
and immobilizing it in . splints or plaster (see Bristow (1927), 30 cases; Ozarki (1917), 
26 cases; Spiers (1920), 34 cases; Max Page (1924), 34 cases; McMurray (1939), 10 cases; 
and Plewes (1939), 7 cases). In all these cases there was bony union in only 40% of 
attempted fusions. Moreover, consolidation was so long delayed that whether it was 
ultimately achieved or not, deformity very often det eloped and the functional result was 
poor; in one series there was adduction deformity in 80%. Finally, since unsound ankylosis 
caused protective muscle spasm, deformity of the hip, and therefore low back strain, 
backache was a persistent symptom. In these circumstances it is not surprising that 
arthrodesis of the, hip-joint fell into disfavour. 

Reason for the failure of arthrodesis of the hip-joint in former years . — ^This low pro- 
portion of successful fusions after arthrodesis of the hip-joint is almost identical 
with the proportions of successful union after the Whitman spica treatment of fractures 
of the neck of the femur — again an average of 40%. The proportion is similar because 
the problem is the same. Whetlier bone union is expected in the neck of the femur, or 
in the hip-joint itself, a simple plaster spica is inadequate because; (1) A spica does 
not completely prevent angulatory and rotatory strain so that consolidation is delayed 
or prevented: (2) a plaster spica cannot be kept in position for the many months or 
even years which may be needed to achieve firm consolidation. The introduction bv 

* Three others have disappeared, all were doing well when last seen but are not included. 

^ * Two patients who died more than twelve years after the operation are included. 

May-— Orth. 1 
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llic direction of the arytenoid cartilage. Morton, Gray and Ncary also found by physical 
measurements that by the nsda! method of employing needles the anterior part of the 
larynx receives twice the dosage that reaches the posterior part. Therefore it is only a 
very small tumour tvhich can receive a homogeneous dosage. 

Much had been said about the loss of voice following laryngectomy. But this loss 
was not complete, and in some eases the patients held their own very well. He had in 
mind a solicitor, aged about 50, who liad managed to conceal from everybody except 
his own doctor the fact that his larynx liad been excised. He was a little husky, but 
no one in his own town knew that he "had undergone an operation. With the co-operation 
of a speech therapist, the speech diflicttUy was no longer to be accounted among the 
disadvantages of the operation. 

Dr. Finzi had suggested that the operations which followed radiation were more difficult 
if tcleradium had been used than if the radiation had been applied by means of needles. 
On the other hand, tlrere was a good deal of scarring in the neck if nectlles had been 
implanted, and, worse still, the cartilage on one side had been removed prior to the 
spread of the tumour. It had been his experience that operations had been more difficult 
after needling than after external radiation.. 

Mr. Graham Brown and some others were inclined to condemn tracheotomy as a first 
step. But in laryngofissurc now and then the patient did bleed severely a few hours 
after the operation, and tracheotomy was a safeguard. 
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T, B. Jobson asked whether Dr. Lederman was of opinion that the preliminary removal 
of cartilage on the side of the growth would increase the penetrative power of the rays 
and lessen certain risks. 

M. Lederman, in reply, said that in his view the removal of the cartilage would not 
be of any value and would certainly not affect the penetrating power of gamma radiation. 
Hautant in Paris at one time removed part of the tliyroid cartilage, but the procedure 
had since been given up. 

Replying to other points in the discussion. Dr. Lederman said that Dr. Finzi had 
mentioned the expediency of taking a soft tissue skiagram in these cases. That was done, 
phis tomography, in the eases he had described. 

Mr. Negus and Mr. Davis had mentioned reactions. He had been at some pains to 
investigate this point. With teieradium the reactions were never as had as bad been 
supposed. 

External radiation was the only method whereby the riglit dose could be introduced 
to the right spot. The whole we.-ikness of the Finzi-Harmer method was that there was 
a tendency for a very large dose to be delivered to the anterior commi.ssure, and only halt 
that dose to the region of the posterior end of the cord. 
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Results of nail arthrodesis of the hip . — the subject of discussion had included 
bilateral osteoarthritis of the hip-joints there would have been much debate on the 
part to be played in treatment by arthrodesis. It is true that arthrodesis of the joint 
in which arthritis is most advanced could be supported on the grounds that if one hip 
is strong and painless the other can be protected. But the alternative .claims of 
arthroplasty of one or both joints by fascial interposition, insertion of- a vitallium cup, 
or excision of the head and neck of the femur, must be weighed carefully when the 
problem is that of two painful stiff hips. All arthroplasties in the table below were 
performed for bilateral osteoarthritis. 

ANALYSIS OF 326 PERSONAL OPERATIONS FOR ARTHRITIS OF THE HIP-JOINT, 


Arthrodesis of hip ... 

185 

AlcAlurray osteotomy 

30 

WiA graft 

... 50 

For osteoarthritis 

... 13 

With nail ... 

... 135 

For ununited fracture 

... 17 

Arthroplasty of hip 

20 ' 

Trochanteric osteotomy 

S2 

With fascia 

... in 



Vitallium cup 

... 6 



Excision head and neck ... 

... a 



Pseudarthrosis 

... 3 



Acetabuloplasty 

2 




But the discussion is limited to unilateral osteoarthritis of the hip-joint and in these 
circumstances I suggest that all doubt is removed. A patient with one hip-joint soundly 
ankylosed in the optimum position, who in every other respect is normal, has so slight 
a disability that he passes as a normal individual. He has no pain; he has no appreciable 
limp; he can walk ten or fifteen miles with ease; he can run and jump; he can play 
games and climb mountains; a man can go back to strenuous labour; a woman can do 
household duties; she can climb ladders and scrub floors. One patient with an arthro- 
desed hip-joint is a plate-layer on the railway; he walks 10 miles every day of his life; 
another is a railway porter; one drives a two-seater car hundreds of miles a week; 
another used to ski every winter; a lady of 60 went tobogganing within eight months of 
arthrodesis; her only complaint was that she found it difficult to balance near a 
precipice! Are these results to be compared with those of arthroplasty? A patient 
• with a vitallium cup may demonstrate free movement when lying on- a couch, but can 
he jump from a five-barred gate? Would he dare to do so? In considering the 
results of excision of the head and neck of the femur we have heard that most patients 
rely on walking sticks but some learn to discard their surgical appliances. Walking 
sticks? Appliances? The patient with a sound arthrodesis would be insulted by the 
offer of a stick; it would never occur to him to use an appliance. The functional result 
is so excellent that no arthroplasty, pseudarthrosis or bifurcation osteotomy is to be 
compared with it. 

Disadvantages of arthrodesis of the hip- joint. — (1) Severity of operation: The operation 
is one of some magnitude; it takes at least two hours to perform both stages and apply 
a plaster spica. One early case in this series died of post-operative shock. But that 
was ten years ago; it was before I introduced the two-stage operation; it was before 
blood and plasma transfusions were readily available; it was in the days when even 
a single pint of blood was given only after the emergency had arisen. ' During the last 
few years we have learned to control shock. A plasma drip -is started at the beginning 
of the operation and a ten-minute pulse and blood-pressure chart is kept; by suitable 
control of the rate of drip it is possible to prevent any semblance of shock. In patients 
of 30 to 35 years whose arthritis is due to traumatic dislocation or congenital subluxa- 
tion both stages can be performed in one operation. Even in patients aged 55 to 75 
with a two-stage operation there is no greater risk than with any major procedure. Among 
70 patients in this series whose hip-joint was arthrodesed for degenerative osteoarthritis 
the youngest was 40 years and the oldest was 74-. The average age was 46-1 vears: 
one died on the tenth day from paralytic ileus; in no other patient in the series, of 
over 300 operations did the question of operative mortalitv' arise. 

(2) A stig hip is not ideal: Wflien the procedure is described as “a stiffening operation” 
the patient may well reflect “My hip is stiff now; whatever will it be like after a stiffen- 
ing operation?” But the fact is that arthrodesis does not make the joint any stiffer 
than it becomes without treatment. Moreover, so far as the patient is concerned the 
hip is not stiff; by virtue of pelvic movement there appears to be 40 or 50 degrees 
of flexion movement and at least 30 or 40 degrees of adduction-abduaion movernent. 
To describe the procedure as “a stiffening operation” is to convey a false impression. 
If the surgeon actually demonstrates the ultimate range of movement patienLs*^ do not 
take exception, particularly since the operation is seldom suggested except for a joint 
which is already stiff. _ ^ 
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Smith-Pctcrficn (193!) of the llirce-flangcd nail removed both difllciiltics: (a) The 
length of the nail prevented nngiilntory movement and tlic flanges prevented rotatory 
movement; (h) the nail could remain in the bone indefinitely so that fixation was 
maintained for months or years without hardship to the patient. This was so clearly 
the solution not only to the problem of fracture of the neck of the femur but also 
to that of arthrodesis of the hip-joint that 1 first performed a nail arthrodesis in 1931 — 
the same year that Smith-Petcr.scn described the nail. In 193d I reported 16 cases, 
in 1938 50 ca.se.s, and to-day JS5 arthrode.ses of the hip-joint, SO with ilio-fcmoral grafts 
for tuberculous or scjrtic arthritis, and 135 w'ith three-flanged nails for degenerative 
osteoarthritis. 

Technique of nail arthroilcsis . — The two c.sscntial steps of the. operation arc; (I) To 
denude every shred of articular cartilage from the acetabulum and femoral head, and 
break up and fragment the rawed surfaces; (2) to drive a tbrec-flangcd nail from below 
the trochanter into the thick bar of iliac bone which runs from tire acetabulum to the 
sacro-iliac joint. Through a Sniith-Pctersen exposure the joint is dislocated by dividing 
the capsule and rotating the femur outwards; the rotation is then increased to about 
150 degrees from the neutral position so that the ncctabidum is fully exposed. WTieit 
all cartilage has been removed the freshened surfaces arc roughly broken up with a 
chisel, tlie head of the femur is replaced and the wound is sutured. If it is performed 
skilfully this first stage of operation can be almost bloodless; it causes less hKinorrhagc 
and less shock than a trochanteric osteotomy. For the second stage the patient is fixed 
on a traction table with the limbs in neutral rotation and the malleoli just touching: 
there must be no more abduction of the arthritic hip than is necessary to correct true 
shortening. The limbs remain fixed m the corrected ])osition throughout tlic nailing 
procedure. It is true that lateral radiography is then impossible, but in contrast with 
the operation of nailing a fractured neck of the femur lateral radiography is not 
essential; if the nail is correctly placed in the anteroposterior plane there is a very 
wide margin of error in tlie lateral plane. On the other hand if the normal limb JS 
fully abducted in order to permit lateral radiography there is danger of tilting the 
pelvis, thus causing abduction deformity of the nailed hip with apparent kngtliening 
and low back strain. The ultimate result is so dependent on sound fusion in the 
optimum position that it is essential; (I) 'To fix both limbs on n traction table (but with 
minimal traction so that the head of the femur is not distracted from the acetabulum); 
(2) to hold the limbs in neutral rotation, with the malleoli just level, and with no 
deliberate flexion (the patient lies with .slight lordosis which gives the optimum flexion 
deformity of 30 to 40 degrees): (3) to keep the limbs fixed in this position throughout 
the operation. A nail of the correct length (usually 4;4 in. but subject to radiographic 
control) is introduced through a lateral incision over the trochanter. A plaster spica 
is applied for ten weeks. 

The advantage of nail arthrodesis over arthrodesis with graft. — Combined intra- and 
'extra-articular arthrodesis with an ilio-fcmoral bone graft causes more hemorrhage ana 
shock than a nail arthrodesis. Moreover an ilio-femoral graft arthrodesis cannot readily 
be performed as a two-stage operation, whereas with nail arthrodesis in elderly patients 
an interval of two or three weeks may elapse between tlie two stages. Each stage can e 
be completed within thirty to forty minutes and is a much less formidable undertaking 
than extra-articular arthrodesis. Finally nail artlirodesis is preferable to graft artJiro- 
dcsis because after the plaster is discarded at the tenth week the strength of the n.iil 
must be relied upon for continued immobilization. An arthrodesis is seldom if ever 
consolidated by bone in ten weeks; it may not be soundly consolidated even in ten 
months; reliable fixation must be continued for as long as twelve months to two years 
if deformity is to be prevented. Indeed it is probable that occasionally the joint never 
consolidates soundly by bone; but even in such a case the ankylosis which develop.s, 
together tvith the furation of a three-flanged nail, is sufficient to be the clinical equivalent 
of bony ankylosis. The reliability of nail arthrodesis is therefore more certain than 
that of any other operative fusion of the osicoarthritic hip-joint. 

The ftiihire of fusion by nail alone . — At one time it was thought that it might be 
enough in elderly patients to drii’c a three-flanged nail into the i5c!v!,s ivithout expo.silig 
the ioint and removing the cartilage. The result.s at fir.st appeared to be satisfactory (Burns, 
lOtOI But experience has shown that unless a hip-joint is alrcadv very stiF, and indeed al- 
^VVomoletdv still, the fixation of a nail is not sustained; painful rocking movement 
, liens between the femur and nail, and between the nail and pelvis. The.sc cases 
“ Itnnifirant not only because they show the failure of fusion by nail alone, hut 
are g indicate the possibility of failure even after the full operation unless 

Ihr^ndlcd hip is protected during the first two or three months by means of a 

plaster spica. 
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Results of iiail arthrodesis of the hip. — ^If the subject of discussion had included 
bilateral osteoarthritis of the hip-joints there would have been much debate on *e 
part to he played in treatment by anhrodesis. It is true that arthrodesis of the joint 
in which arthritis is most advanced could be supported on the grounds that if one hip 
is strong and painless the other can be protected. But the alternative .claims of 
arthroplasty of one or both joints by fascial interposition, insertion of- a vitalUum cup, 
or excision of the head and neck of the femur, must be weighed carefully when the 
problem is that of two painful stiff hips. All arthroplasties in the table below were 
performed for bilateral osteoarthritis. 


ANALYSIS OF 320 PERSONAL OPERATIONS FOR ARTHRITIS OF THE HIP-JOINT, 


Arthrodesis of hip 

1S5 

McMurray osteotomy 

30 

With graft 

... 50 

For osteoarthritis 

... 13 

With nail ... 

... 135 

For ununited fracture ... 

... 17 

Arthroplasty of hip 

With fascia 

Vitallium cup 

Excision head and neck ... 
Pseudarthrosis 
Acetabuloplasty 

29 

... 10 
... 6 

8 

... 3 

2 

Trochanteric osteotomy 

82 


But the discussion is limited to unilateral osteoarthritis of the hip-joint and in these 
circumstances I suggest that all doubt is removed. A patient with one hip-joint soundly 
ankylosed in the optimum position, who in every other respect is normal, has so slight 
a disability that he passes as a normal individual. He has no pain; he has no appreciable 
limp; he can walk ten or fifteen miles with ease; he can run and jump; he can play 
games and climb mountains; a man can go back to strenuous labour; a woman can do 
household duties; she can climb ladders and scrub floors. One patient with an arthro- 
desed hip-joint is a plate-layer on the railway; he walks 10 miles every day of his life; 
another is a railway porter; one drives a rn’o-seater car hundreds of miles a week; 
another used to ski every winter; a lady of 60 went tobogganing within eight months of 
arthrodesis; her only complaint was that she found it difficult to balance near a 
precipice! Are these results to be compared with those of arthroplasty? A patient 
with a vitallium cup may demonstrate free movement when lying on a couch, but can 
he jump from a five-barred gate? Would he dare to do so? In considering the 
results of excision of the head and neck of the femur we have heard that most patients 
rely on walking sticks but some learn to discard their surgical appliances. Walking 
sticks? Appliances? The patient with a sound arthrodesis would be insulted by the 
offer of a stick; it would never occur to him to use an appliance. The functional result 
is so excellent that no arthroplasty, pseudarthrosis or bifurcation osteotomy is to be 
compared with it. 

Disadvantages of arthrodesis of the hip-joint. — (1) Severity of operation: The operation 
is one of some magnitude; it takes at least two hours to perform both stages and apply 
a plaster spica. One early case in this series died of post-operative shock. But that 
was ten years ago; it was before I introduced the two-stage operation; it was before 
blood and plasma transfusions were readily available; it was in the days when even 
a single pint of blood was given only after the emergency had arisen. During the last 
few years we have learned to control shock. A plasma drip is started at the beginning 
of the operation and a ten-minute pulse and blood-pressure chart is kept; by suitable 
control of the rate of drip it is possible to prevent any semblance of shock. In patients 
of 30 to 35 years whose arthritis is due to traumatic dislocation or congenital subluxa- 
tion both stages can be performed in one operation. Even in patients aged 55 to 75 
with a two-stage operation there is no greater risk than with any major jirocedure. Among 
70 patients in this series whose hip-joint was arthrodcsed for degenerative osteoarthritis 
the youngest was 40 years and the oldest was 74. The average age was 46-1 vears; 
one died on the tenth day from paralytic ileus; in no other patient in the series of 
over 300 operations did the question of operative mortality arise. 

(2) A stiff hip is not ideal: ^\'hen the procedure is described as “a stiffening operation” 
the patient may well reflect "My hip is stiff now; whatever will it be like after a stiffen- 
ing operation?” But the fact is that arthrodesis does not make the joint anv stiffer 
than it becomes without treatment. Moreover, so far as the patient is concerned the 
hip is not stiff; by virtue of pelvic movement there appears to be 40 or 50 decrees 
of flexion movement and at least 30 or 40 degrees of adduction-abduCTion movement. 
To describe the procedure as “a stiffening operation” is to convey a false impression. 
If the surgeon actually demonstrates the ultimate range of movement patients do not 
take exception, particularly since the operation is seldom suggested except for a joint 
which is alreadv stiff. ‘ ^ 
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(3) The knee-joint is stigencd: It is true that ten weeks’ immobilization in a plaster 
spica causes temporary stiffness of the knee-joint; hut if the patient is determined and 
the surgeon is stimulating and enthusiastic there is little dilficulty in regaining full 
movement of the knee-joint by regular active exercise. 

(4) Arthroflesis of the hip-joint causes pain in the back: Tltis observation is often 
made but it is iiniriie. Movement of the lumbo.sacral joint docs not cause pain; it is' 
strain of the joint which causes pain. A hip-joint which is unsoundly ankylosed with 
flexion-adduction deformity causes compensatory lordo.sis and scoliosis, anti therefore 
low back pain. But if the joint is soundly ankylosed in the neutral position, so that 
there is neither protective muscle spasm nor deformity,, there is no low back pain. 
Many patients with untreated osteoarthritis of the hip-joint have pain in the back; 
some report that the jiain is relieved by the operation; none reports that it is aggravated. 
Even senile change in the intervertelirai joints %vith lipping of vertebral bodies docs 
not contra-indicntc arthrodcsi.s. Such changes were present in many patients in this 
scries without giving rise to low back pain. 


Summary 


In recording 320 operations for arthritis of the hip-joint, including 135 eases of nail 
arthrodesis for osteoarthritis, it is submitted that the indications are as follows: . 

(1) Early osteoarthritis of the hip, with 00 degrees or more movement, and ability to 
walk two or three miles — conservative treatment by electrotherapy, massage, muscle 
development and the protection of a flannel spica bandage. 

(2) Bilateral osteoarthritis of the hip with severe pain; restriction of movement to 30 
or 40 degrees, and inability to walk more than about a mile — arthroplasty of one or both 
hips, or arthrodesis of one and arthroplasty of the other. 

(3) Unilateral osteoarthritis of the hip-joint with severe pain, resfrictipn of rnovement 
to 30 or 40 degrees, and inability to walk more than about a mile — nail arthrodesis ot 
the arthritic hip. 
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Mr. Bryan McFarland discussed the value of the oblique displacement osteotomy for 
unilateral osteoarthritis of the hip. He described its efficacy for relief of pain and 
correction of deformity, and its suitability for elderly patients. He illustrated us 
application in a case of protrusio acetabuli. He .stressed the importance of ensuring 
complete division of the bone so as to obtain adequate displacement, and described 5 
method of fixation without using a plaster of Paris spica. 

He showed a film by Professor McMiiiray illustrating the operation and some results. 


Mr. T. T. Stamm ; Arthroplasty, — ^This is not usually regarded as a method of chojee 
for unilateral arthritis of the hip. The uncertainty of the results when compared with 
such measures as arthrodesis or osteotomy has almost entirely limited its field of use- 
fulness to cases of bilateral arthritis. If it were possible to devise the means whereby a 
stable and painless new joint could be produced with reasonable certainty, the 
method might take its place beside others even in the treatment of unilateral arthritis. 
The term arthroplasty is generally taken to refer to some operative procedure whereby 
the essential features of a new diarthrodial joint are fasliioned. In practice, however, 
it is only possible, to construct the skeletal elements of tire new joint at operation. It is 
not possible to make new bearing surfaces, capsule or synovial membrane. These 
can only be developed subsequently' by controlling the organization of the blood-clot 
lying between and around the new bone ends. 

^ The whole scheme of treatment whidi ultimately results in the formation of a 
new diarthrodial ioint consists of a preliminary operation, for which the term 
arthtoplastv is used, though often it may be little more than an arthrolvsis, foilowcti 
bv a carefully controlled plan of after-treatment. AVe have no suitable term with 
which to differentiate between the preliminary' 'operation itself and the whole scheme 
of treatment which includes the operation, and I would like to suggest that the latter 
misht well be referred to as arthropoiesis, meaning a method of treatment consisting 
of a nreliminary operation, which m.ay be an arthroplasty', arthrolvsis or simple excision, 
nr,d followed bv after-treatment resulting in the formation of a nmv diartlxrodial joint. 

Tn most attempts at making a new joint at the hip an cndc.-ivour has been 
made to reproduce as closely as possible the mechanics of the norma! hip, and I 
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believe that this, together with an over-emphasis on the operative rather than the 
post-operative side of treatment, have been the main causes of failure. 

The problem to be considered is twofold: first, the mechanical design of the skeletal 
elements of the new joint, which will be fashioned at operation, and, second, the plan 
of post-operative treatment, whereby the other structures of the new joint, synovial 
membrane, articular surfaces and capsule, will be developed. 

Any operation for arthroplasty must entail the removal of bone. In the case of the 
hip, when sufficient bone has been removed to permit a useful range of movement, it 
is found that there is insufficient raw material left out of which a satisfactory' new joint 
can be made. It is, therefore, difficult to reproduce the essential mechanics of the joint, 
and almost impossible to provide a sufficiendy large femoral articular surface to bear 
the weight of the body. 

There are only two ways out of this difficulty: (1) To import new raw material as in 
the “cup” arthroplasty; or (2) not to attempt to reproduce the normal hip, but to design 
an entirely new joint of the simplest possible type with the raw material available. 

Any such new joint should he of the simple hinge or ball and socket type; the axis 
of movement should be horizontal, in order to avoid shearing strains; the articular 
surfaces should be as large as possible; and finally, tbe abductor mechanism should be 
preserved. 

The fact that a freely movable and painless false joint can regularly be obtained by 
a simple excision of die head and neck of the femur was taken as a starting point. 
It was argued that if this was combined with an osteotomy of the Shantz type, reason- 
able stability’ might also be achieved. 

In practice it was found that this combined procedure did give a stable and movable 
hip, though the mobility was considerably less than with a simple excision. The move- 
ments possible, however, were not in the plane of flexion and extension, but in the 
plane of the side wall of the pelvis. 

The next step, therefore, was to bring the axis of the new joint down to the horizontal. 
This was accomplished by increasing the angle of abduction at the site of osteotomy 
until the shaft made a right angle with the line joining the greater and lesser trochan- 
ters. At the same time a horizontal proximal articular surface was made by leaving 
the upper part of the head and neck of the femur to form a projecting shelf. " This, of 
course, can only be done where bony ankylosis is present, unless a preliminary arthro- 
desis has been performed. 

The result was a stable and freely movable- joint which fulfilled all the theoretical 
requirements. The joint has a horizontal axis, a large weight-bearing surface and 
the abductor mechanism has been preserved. 

It had, however, two disadvantages. It required two operations, or three if a pre- 
liminary arthrodesis had to be done. An attempt was made to combine the two 
operations in one by plating the osteotomy but this proved to be too formidable a 
proceeding for routine use. Also it was difficult to prevent the femur becoming 
displaced laterally during subsequent treatment. 

It has now been found that much the same effect can be achieved in a one-stage 
operation by modify'ing it. The joint which results still fulfils the criteria laid down, 
and incidentallv by using a lateral approach and turning up the great trochanter, the 
operation itself is rendered comparatively simple. The trochanter is reaffixed to the 
shaft at the end of the operation by one or two screws. 

For after-treatment for arthroulasty see Proc. R. Soc. l\Ied., 1912, 35 , 221. 

,Mr. Kenneth H. Pridie ; Vitallhim cup arthroplasty . — During the last four years I 
have performed 121 operations for arthritis of the hip of which 45 were osteotomv 
operations. I have chosen vitallium cup arthroplasty in 23% of my series of cases of arthritis 
of the hip-joint. The factors to be determined are ; (a) Is the patient relieved of pain? (ft) 
Is useful movement obtained? (c) How long will this arthroplasty’ last? (d) On what type of 
case should this operation he performed? (^e) Contra-indications. (/) Complications. 

The radiographs of my cases show that the cause of the arthritis has been due to 
two factors: (1) Shallo-j; hip or congenital hip dysplasia (8 cases, 5 of them showing 
the seeond factor, aseptic necrosis, locallv). l2) Aseptic necrosis of the head of the 
femur (10 cases). 

In reviewing my cases I have noticed that in nearly every’ one there is a vascular 
calamity^ in the region of the head of the femur, causing a local or general avascular 
necrosis of the head. There have heen various causes to bring about this condition 
and it was first brought to my notice by a remarkable case. The patient was a caisson 
worker who developed this condition as a result of too rapid decompression. Bubbles 
of nitrogen were liberated in tbe fat at the upper end of the femur and this ploughed up 
the region causing damage to the vessels supplying the head. This was followed bv a 
— Orth. 2 
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collajisc nncl break up of both femoral heads. A more massive jiccro.sis may folloiv a 
fractured neck of femur that has been pinned, or after a traumatic dislocation. 

Cases of idiopathic osteoarthritis occiirrinj' suddenly are often due to a .similar con- 
dition, probably cau.scd by ha;morrhagc following trauma. 

There were only two eases among these 2S hips" that did not show a local avascular 
nccro.sis and they had an, infective arthritis. Shallow Jiip.s .seem prcdi.spo.scd to this condi- 
tion and all these cases showed it very clearly. Pure nrimary osteoarthritis must be rare 
in the hip — I believe that it often follows a vascular lesion. 

Operative findings . — Few of the eases have a front to the acetabulum. Where there 
is mushrooming of the head and much bone proliferation with sessile osteophytes there 
is generally marked thickening, hyperatmia, and polyposis of the .synovial membrane. 
Where hips are fixed the capsule is extremely tiling resembling tissue paper. Large 
cystic spaces arc found in the head of the femur and areas of aseptic necrosis in the 
upper quadrant of the head. The acetabulum is generally in better condition than the hc.id. 

instruments . — Special instruments bav'c been designed to cut the head to the correct 
shape. A special acetabular reamer is u.sed which .self-cleans. An acetabular cutter is 
used for shallow hips. 

Complications, — (1) Hrcinatoma; sepsis — mild 2 castes, .severe 2 case.s — cup had to 
be removed. Preventive measure: Drain top and bottom of the wound. Treatment: 
For mild .sepsis open up the wound; for severe sepsis remove cup and leave wound 
open. Sepsis should be prevented in future by the use of penicillin. (2) Formation 
of bone round the cup limiting movement. (3) Adduction — ? osteotomy later, (-t) C«P 
eating into acetabulum. This may occur in case.s where there is marked dccnlcification 
— spondylitis ankylopoictica. (5) Absorption of neck and cup cats into digital fo.'sa 
and base of neck, losing gluteal leverage and causing pain. 

Types of cases . — The operation has been performed three times for spondylitis anky- 
lopoictica hut eaclr case has been a failure. The immediate result has been cncournging 
but on late follow-up tire hip lo.sc.s its range of niovcmcnt- The cups tend to .cat their 
way through the acetabulum and for this type of ease if both hips arc active ’ (acute 
and very painful) ! advise a blind arthrodc.sis by a Watson-Joncs pin so that the hips 
ankylose in good position. The patient has the advantage of remaining ambulatory 
during the period it would have taken for his hips to fuse. 

If seen in tire stage of ankylosis removal of the head and neck of femur gives a 
greater range of niovcmcnt than a cup arthropla.sty. Three cup arthroplasties have been 
performed for aseptic necrosis following fractured neck of femur but the results were 
poor. After removal of the dead portion of the head there is not cnoiigli bone left to 
keep the cup off the base of the neck which is tender. In one of the eases the cup pressed 
on the region of the neck and digital fossa causing pain and this result has not been 
good. Tlic other two cases became infected. 

These cases arc cxtrcmciv vascular owing to nature ’.s effort to give a new blood supply 
via adhesions of vascular capsule to the neck. The bleeding is very severe and uncon- 
trollable and all these eases have developed hrematoniata. The rest of the series have 
not been troubled with this complication. 

The operation has also been performed for protrusio acetabuli affecting both hips- 
The result, however, was a failure as the cup was lost in the deep acetabiiium and no 
movement was obtained. 

RnsoLTS 


Relief of pain . — This is dramatic— most patients appear to be delighted and do not mind 
the limp and slight disability. Frmctiqn— -During the first year this is disappointing and 
most patients walk with one or two sticks. There is a great improvement in the second 
year and by the third year the range of movement has increased considerably. Advantages 
over other methods. — (1) The patient is able to start walking in five weeks (2) The patient 
can sit better than a similar case after an arthrodesis operation. This is much appreciated 
by the aged and by women. .... 

Indications for cup arthroplasty.— -il) The chief indication for cup arthroplasty is the 
presence of severe pain due to bilateral arthritis of hips. The patients on whom I ner- 
formed the operation for this reason were all extremely crippled with severe pain. They 
were completely incapacitated and nothing could have made them worse. All these cases 
have been much improved and are delighted with the result. Although one of them walks 
with two crutches he is free of pain and is back at work. He is a failure as far as the 
arthroplasty is concerned but the operation has given him great relief 

(2) Severe pain in one hip in an old person with osteoarthritis of the spine as well. 

(3) Shallow hip which tends to dislocate and produce arthritis. 

CONCLUSIO.N’S 


This is not an operation early case of arthritis, nor for 

rase of ciseptic necrosis of fP©. hesQ of the femur fonowinjE? tin inlractiDSulnr fracture, 
^is an onsratSn to relieve pain in a really severe case of arthritis in f person over 50, 
articu)arly in those unfortunate cases with severe bilateral arthritis. This operation 
hould bbdone in special hospitals with full equipment and complete set-up ’ 
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[November 24, 1944] 

DISCUSSION ON SUBDURAL HiEMATOMA IN INFANCY 

Commander R. Cannon Eley, U.S.N.R., M.C. : Introdtiction. — ^The occurrence of subdural 
hEematomas in infancy is not a new clinical or pathological entity, but instead a condition 
which has been recognized during the past few years with increasing frequency. This 
recognition has been made possible by a better understanding of clinical manifestations 
and by improved diagnostic procedures. 

This statement that subdural hxmatoma is not a new clinical entity is based on 
evidence accumulated by encephalography and ventriculography, for surely such pneumo- 
encephalograms as we have seen in the past could hardly have resulted from any other 
cause. Autopsy studies and reports lend further support to this statement. Unfortunately 
the condition is still referred to loosely as pachymeningitis hxmorrhagica interna, and 
this leads to further confusion as the two disturbances are entirely different. 

By subdural hsematoma, we simply mean an accumulation or “pocket” of blood between 
the dura and the arachnoid membranes. The usual anatomical site is the fronto-parietal 
area. The distribution may be unilateral, but it is often bilateral. 

Symptomatology. — One is required to be constantly aware of its possibility, and to 
suspect it -whenever a certain group of symptoms or signs is present, or whenever a 
diagnosis cannot readily be established. The latter statement may seem rather abstruse, 
but it is true, for the clinical manifestations are protean in nature; they vary a great 
deal and are not always pathognomonic. 

Formerlv the presence of convulsions, accompanied by a gradual enlargement of the 
head, was considered the cardinal sign and symptom. However, it is now recognized that 
these are often late manifestations, which have been preceded by such symptoms as: 
Refusal to nurse properly, or at all; failure to gain in a normal manner; unusual lethargy, 
even stupor, or, conversely, hyper-irritability (“crying babv", “tense”, “nervous babv”, 
&c.); vomiting without adequate explanation; convulsions: localized, generalized or petit 
mal. 

Associated with these symptoms, the following signs may be present: Exaggerated or 
hyperactive reflexes; separated sutures and tense or bulging fontanelle; tonic neck reflexes; 
generalized muscular hypertonicity; hemiplegia, diplegia or monoplegia; downward dis- 
placement of eyes (pupil lower, &c.); petechial or gross hremorrhages into retina: irregular 
temperatures (elevated or subnormal); optic atrophy (rare); “cracked-pot” sound: 
enlargement of the head. 

Establishment of diagnosis of subdural hxmatoma. — ^Now let us assume that from the 
history and the physical examination we suspect the presence of a subdural hemorrhage. 
The diagnosis can be established by; (1) Subdural tap: (a) Nature, i.e. colour of fluid. 
This will depend upon the duration of the presence of blood or the products of htemo- 
Ma.y — -Dis. Ix- Child. 1 
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lysis; [1)) high protein content of the fluid removed. (2) Ltnnhar puncture: If the 
cerebrospinal fluid is clear, as it often is, only one lumbar puncture is indicated. (3) 
Roentgenological evidence, ns dcmon.strated by encephalography or ventriculography. 

Differential diagnosis . — ^Thc presence of bloody subdural fluid establishes the presence 
of a subdural h.-ematomn only. It does not establish the wtiology of the hrematom.a. To 
assume that the liKmatoma is necessarily due to iratima and to introduce operative 
procedures i.s a poor policy which, if followed, may lead to disaster. One is justified in 
assuming that the ha;matonia is due to trauma only after the exclusion of certain other 
disturbances which are condweive to intracranial lixmorrhage such ns; (1) Purpura — 
idiopathic or symptomatic. (2) Leukaemia. (3) Spontaneous meningeal liKmorrhage. (4) 
Htemophilin. (5) Scurvy. (6) Luc.s. (7) Infection, &c. 

Each of the above disturbances may be excluded by the history, physical examination 
and appropriate laboratory procedures. 

Mtiology . — ^This brings us to the discussion of the etiology. Several theories .md 
hypotheses have been advanced, but after each has received due consideration, we find 
that trauma occupies the first position. Trauma may be (i) pre-natal, or (ii) post-natal. 
AAflten the moving head strikes an immovable body, be it the human pelvis or some object 
such as a floor or a wall, a physical derangement of the intracranial structures occurs, 
and this may cause a rupture of blood-vessels leading from the superior aspect of the 
cerebral cortex to the longitudinal sinus. Hence the cxplnnationi- of the frequency of 
bilateral lesions. 

Apart from trauma, other factors which may be of importance arc:' (I) Age . — ^Thc 
largest number of cases seen at the Children’s Hospital, Boston, occurred during the 
first six months of life, especially during the four to six months’ period. 

(2) Se.v.— 60% of the patients have been males.' 


(3>) Infection . — Often present, but not of primary significance. 

(4) Scnrug.—Ingalls flngalls, T. H., 1936, iVcw Engl. J. Med., 215 , 1279) made a study 
of a group of patients with subdural hwmatoma and demonstrated tliat rnany of titcnt 
had some degree of vitamin-C deficiency. This, of course, made it possible for even 
slight trauma to precipitate a htemorrhage. However, I feel that one must conclude that 
this is not the cause per se, but simply an existing state which enhances the possibility of 
hremorrhage following trauma to the head. 

(5) Malnutrition . — Sherrvood (Sherwood, D., 1930, Atiicr. fourn. Dis. Child., 39, 9S0) 
in 1929 reported on a series of 1 1 eases of subdural htematoma and indicated the frequency 
of malnutrition among these infants and'the poor economic status of the faniilie.s. Here 
again we meet with a contributory factor ratlrer than tlie cause. Scurt 7 . as w'ell as tlte 
other deficiency diseases, are often associated with malnutrition. 

In summary, then, we may say drat although the presence of other conditions may 
indicate the development of a subdural hmmatoma, yet trauma is the chief precipitating 
factor. 

Pathology . — A discussion of the treatment of subdural h.xmntonia presupposes that 
one is possessed of a knowledge of die underlying pathology, for proper treatment, whether 
medical or surgical, is based upon pathological changes. These are briefly reviewed: 

Subsequent to trauma, hremorrhage develops between the dura and the arachnoid 
membranes. As the blood-vessels in the dura arc largely on its outer surface and quite 
minute, the bleeding usually arises frorri the pial vessels which extend from die cortex to 
the lacunar spaces of the superior longitudinal sinus, and therefore are more subject to 
stretching and rupture by trauma. 


The resulting clot usually extends from the posterior parietal area forward and oyer 
the frontal lobes. Since the brain experiences the trauma in its entirety, the bleeding 
is often bilateral. Between the second and third week following clot formation, vasculari- 
zation begins and there is an outgrowth of fibroblasts from the inner surface of the dura 
ivhich gradually encapsulates the entire clot. At first the membrane is closely adherent 
to the inner aspect of the dura, but a,s vascularization continues, it becomes thicker and 
hmllv forms a structure separate from the dura. The gross and microscopic pathologic 
chinacristics of this process have been sufficiently studied and discussed in the literature 
rr.ea*rv T 1934, /• Anier. tned. Ass., 103 , 897) and arc familiar to those interested in 
this subject. They need not be considered in detail at this time. 

H-emoh'sis of the sac contents naturalW follows encapsulation, and the resulting fluid 
1 i verv hieh protein content. The high protein concentration of the sac contents 
‘ osmotic effect, so with time more fluid may be drawn into the .sac. In other . 

wmTds the sac may and does continue to enlarge, even though further bleeding does 
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FIG. 1 (C<u« I). — Subdural haanatoma. Air encephalogram FIG. 3 (C<Yf ni).— ? Porencephahc cj’st. ? subdu^ 

showing widening and depression of sulcii_cspedaliy in left hseinaloma. Air encephalogram showing large air-contain- 

frontal area j as>Tametr>' of ventrides. n2g space over the cerebral hemisphere. 



FIG. 2 (Carr II).— Cerebral agenesis. Air encephalogram showing 
large collection of air in the frontal region. 


Illustrating Dr. Janet Ginison’s cases {see next page). 
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Iliay ixuoim'i countable, 0 to S per day. Mr. Hareev Jacltson -rrss called in and dea 
to hurr-holc and explore. 'JTije si.xth tap the day ijefore operation produced no nut • 
At operation Mr. Jaclyon found 'a thin layer of granulation? and a menabrMS 
e'.acualcd a? far as possible. The fits are less frequent 2 to 4 per day. but they s 
c'/niinue. 


(2) Cerebral agenesis . — This baby -,vas sent up on the 6ih dav of life with the diagnosis 
intestinal obstruction. First baby,' normal labour, full term, birth-weight 7 lb. S oz. 
baby had been sleepy oicr it.* feeds and had roOTited erert'dting. It had passed notni ^ 
but jnec'inium. It had lost weight to 6 lb, 12 oz. The first thing on admission os 

'.sas the passage of a normal stool but feeding continued to be difnculi; be ^ 
tinned with occa-sional vomits and he would not suck. The shape of the he.td 
peculiar though not asymmetrical: the anterior fontanelle tsas widely open right oow 
to the nasion. However, in appearance, it was e.xactly like that of the father. 

Examination . — Optic fundi: Bilateral partial optic atrophy. Air encephalogram . 
colicaion of air in the frontal region, no asymmetry of the ventricles (fig- 2). SuMu 
tap; about 0-5 c.c, of norma] clear C,S.F. obtained each side. 

* f ^4 

(3) ? Porencephalic cyst; ? subdural Jwematoma . — This baby attended at the a"e o - 

days. First babv. full term, normal labour. He had the classical symptoms of py*® 
stenosis, projectile vomiting, constipation and loss of weight. He was so dehydrated m 
an intravenous transfusion was required to prepare him for Rammstedt's operation, t ^ - 
was performed under a local anaesthetic and a large tumour was found. The 
post-operative progress was not maintained. He was very pale, he continued to regiirg“‘''^j' 
nis weight remained stationary. Then five days after operation the baby had a gener. 
ized convulsion. Two days later he had two more convulsions. 


Examination . — Optic fundi: Bilateral atrophy. Air encephalogram; of 

taining space over the cerebral hemisphere (fig. 3). Subdural tap: Right 57' „ 
normal C..S.F. Left — clear xanthochromic fluid 4 to 5 c.c. with a protein content or ' b- 
was obtained. Lumbar puncture; C.S.F. normal. . 

'J'hcrc is no difficulty in performing pneumo-encephalograms and ^“bdural . 
'rlic.se investigations arc of assistance in the diagnosis of subdural hxmnioma, o 
treatment must be left to the surgeon. 
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DISCUSSION ON THE SCHOOL MEDICAL SERVICE— PRESENT 

AND FUTURE 

Dr. John D. Kershaw: We have now a self-contained school medical service which has 
three main objectives — the detection and cure, at the earliest possible stage, of defects, 
diseases and tendencies to defect and disease, the prevention of defects and disease by 
such means as the development of school and personal hygiene, health education and 
the anticipation of malnutrition by the provision of milk and meals in school, and, 
perhaps most important of all, constructive work — to enable the child to realize his full 
potentialities for health. , 

We seek these ends by a variety of means. Our basis is periodical medical examination 
— I deliberately avoid the term “routine medical inspection” — coupled with surveillance 
of a less formal kind between the periodical examinations and the provision of inspection 
■ clinics to which children may be referred by parents or teachers if any defect is suspected 
We provide treatment which falls into three main classes, the treatment of minoi 
ailments, the treatment hy specialists of conditions which fall outside the scope of 
general medical practice and the provision of certain special forms of treatment which 
are, perhaps, rather of the nature of special education than of hetive medicine and range 
from speech therapy through orthoptics and the special education of myopes in “sight- 
saving classes” to the provision of day and residential special schools. Important by- 
products of the Seix’ice have been research on a considerable scale into nutrition and into 
many forms of disease and defect — one may mention particularly the study of nose 
and throat affections and such quasi-orthopjedic subjects as posmre — and the develop- 
ment of new techniques of treatment such as orthoptics, zinc ionization for otorrhoea and 
child guidance. 

Our task now is to consider the present service critically. Our school medical service, 
excellent though it may be within its compass, deals with a child who has been an infant 
and will, later, become a young worker, with an individual whose school life, though 
imnortant. must not be divided too strictly from his borne life, and with a human body 
which suffers not only from minor ailments but from ma’or ones. 

We have already got a partial integration of school medicine with child welfare and 
the environmental health services in that the local administration of all of them is, 
in many places, in the hands of the same person, the Medical Officer of Health. This, 
however, is not universal. Even where it does exist, the health visitors and school 
nurses may be different persons and the school medical service mav be rigidly depart- 
mentalized, and we have a considerable number of towns where the town itself is the 
child welfare authority but the county council is responsible for the school medical 
service. There is, as yet, no co-ordination worth mentioning between school medicine and 
industrial medicine as it applies to the adolescent. 

Before all else we need to establish a unified child health service . which will care for 
the child continuously from birth to maturity and will be co-ordinated with those other 
services which are concerned with the child before birth. We might do worse than 
establish a Ministry of Child Health which would gather together those miscellaneous 
provisions which are, somewhat arbitrarily, divided between the Ministry of Health, 
the Ministry of Education and the Home Office, so that centrally, at least, there is 
neither schism nor interdepartmental jealousy. 

At the same time, however, we must not neglect those points which mark out 
school life as a special part of childhood. We logically regard the family as the basic 
social unit, but we must not ignore the fact that the school is also a social unit and one 
of special significance, not only because the child spends more of his waking life in 
school than in any other place, not only because in the school we have the child in health 
and in sickness in a controlled environment ready to our hand and need not wait until 
sickness makes him seek our aid, but because the school is the only place in -which we, 
as a community, are deliberately bringing formative influences to bear on him to prepare 
him for his later share in the community’s life. 

Because of these facts and because, also, the child’s school days coincide with certain 
special and important periods of mental and physical development, the school medical 
service will necessarily have a distinct, though not a separate, place of its own in this 
new and wider child health service. 

We must now consider the isolation of the school medical service from the nrovision 
of domiciliary care and from the work of the family doctor generally. Medicine is, at 
present, a competitive profession, and a patient is a source of income, actual or potential. 



372 


12 


■ Proceedings of the liogal Society of Medkine 


not occur. A.s one might expect, the outer membrane, i.e. the one next to the dura, is 
less permeable, less clastic and more durable than the inner one, which is of a thin, 
lilmy nature and scmi-pcrmcablc. From this brief description, it docs not require much 
imagination to apjtreciatc the effect of the continuous pressure exerted by the encysted 
fluid against the brain, and the progressive, irreparable damage which must follow. 
Pressure bynbe “cyst” and constriction by the membrane produce iscbicmia, and ischxmia 
is followed by atrophy. 

The Bureau of Medicine and Surgery^ U.S. Nav^’, docs uol necessarily undertake to 
endorse vicxes or opinions zchich may be expressed -in this paper. 

Dr. Janet D. Gimson : Three cases arc briefly reported, all of which have recently bwn 
in the Hosjiital for Sick Children, Great Ormond Street, W.C.l, under the car*: ot r. 
Donald Paterson. Stimulated by the paper of Ingraham and Matson (/. Pediat., 44> 
1-37) and by discussions with our American visitors, wc felt bound to look actively or 
cases of subdural hainiatoma. These three show to some extent the diversity o 
symptoms from which such patients may sulTer. They also illustrate the fact that on 
cannot diagnose the condition without looking for it and without carrying out 
diagnostic procedures as indicated by Ingraham and Matson. 

(1) Subdural.—This baby presented at 11 weeks old having had multitudinous con- 
vulsions for the previous six days. First child, full term, birth-weight 7 lb. • 
Forceps delivery, one blade having been applied over the left frontal area where 

was a marked depression and asymmetry of the skull. Hcad^ circumference 
In addition to the convulsions the baby had been vomiting periodically dbnng me p- 
three weeks. Expected weight 11 lb. 7 oz. Actual weight 10 lb. (artificially te ). 
elevation or depression of temperature. 

Special examination. — Lumbar puncture — C.S.F. normal. atrophy 

Air encephalogram : Widening and deprcs.sion of sulci, especially in left fron a > • 

Asymmetry of ventricles (fig. 1, p. 371). Subdural lap: 0-5 c.c. clear fluid iron 
Xanthochromic fluid under tension, 5 to 6 c.c. were withdrawn from left. Protein co 
of this fluid: 200 mg.%. ‘ , 

The subdural tap was repeated in the left frontoparietal suture line at two or . jjy_ 
intervals. After the second tap the fits diminished somewhat in b'miber and into 
They became countable, 6 to 8 per day. Mr. Harvey Jackson was called in and 
to burr-hole and explore. The sixth tap the day before operation produced no 
At operation Mr. Jackson found 'a thin layer of granulations and a membrane 
evacuated as far as possible. The fits arc less frequent 2 to 4 per day, but they 
continue. . ^ 

(2) Cerebral agene.sis. — This baby was sent up on the 6th day of life with the 

intestinal obstruction. First baby, normal labour, full term, birth-weight 7 i„r» 

baby had been sleepy over its feeds and had vomited everything. It had passed no ' o 
but meconium. It had lost weight to 6 lb. 12 oz-. The first thing on admission of 

was the passage of a normal stool, but feeding -continued to be difficult; he 
tinned with occasional vomits and he would not suck. The shape of the .b^****, ' ‘ 
peculiar though not asymmetrical; the anterior fontanelle was widely open right do 
to the nasion. However, in appearance, it was exactly like that of the father. 

Examination. — Optic fundi: Bilateral partial optic atrophy. Air encephalogram: 
collection of air in the frontal region, no asymmetry of the ventricles (fig- 2). Suuau 
tap : about 0-5 c.c. of normal clear C.S.F, obtained each side. 

(3) ? Pbr encephalic cyst: ? subdural luematoma. — This baby attended at the age 
days. First baby, full term, normal labour. He had the classical symptoms of py**? 
stenosis, projectile vomiting, constipation and loss of weight. He was so dehydrated t i- 
an intravenous transfusion was required to prepare him for Rammstedt’s operation, f ^ 
was performed under a local anaesthetic and a large tumour was found. The nor 
post-operative progress was not maintained. He tvas very pale, he continued to regurgita^^- 
his weight remained stationary. Then five days after operation the baby had a gencr. 
ized convulsion. Two days later he had two more convulsions. 

Examination. — Optic fund'i: Bilateral atrophy. Air encephalogram: Large air-con- 
taining space over the cerebral hemisphere (fig. 3). Subdural tap: Right 0-2 C-C- 
normal C.S.F. Left — clear xanthochromic fluid 4 to 5 c.c. with a protein content ot lu n j,- 
was obtained. Lumbar puncture: C.S.F. normal. . ^ 

There is no difficulty in performing pneumo-encephalograms and subdural t.ap - , 
These investigations are of assistance in the diagnosis of subdural hxmatoma, but 
treatment must be left to the surgeon. 
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work of school medicine should offer a full and satisfying career, spiritually and materially, 
to the right person. I should like to see entering the service men and women who have 
had some special training in child health and pediatrics, and whose- work would not only 
consist of periodical medical examinations but would bring them into regular and close 
contact with the educational system generally. They would visit schools to get to know 
school, teacher and child, and would, among other things, have duties in connexion with 
the ancillary services of school medicine — ^health education, school meals, physical 
education and school hygiene’. They might hold clinical assistantships in hospitals and 
they would certainly have a' place in the health centres on which we expect our future 
health services to he based. 

It is worth while here to say a word in season on the position of the prediatrician. 
Paediatrics and school medicine are not the same, nor yet are they entirely different. They 
are distinct but complimentary parts of the same whole. I have just suggested that the 
school medical officer should know something of the sick child as well as the healthy 
one and I feel that it would be all to the good if ever^- recognized psediatrician were 
required to spend, as pan of his training for that specialty, a period as a school medical 
officer. 

The school medical service has been built by degrees within the legislative framework 
of the educational system and has, in the past, met serious difficulties from this verv 
cause. The school dental service has had little or no basis in law — it could, I think, be 
claimed on legal grounds that every school dental inspection is a technical assault. The 
parent has never been compelled to present a child for medical inspection — it is onlv 
when a child is known or believed to have a defect that examination is compulsory. 
Technically the provision of treatment for defects has always in the past rested upon 
the question of whether those defects rendered the child unable to benefit by his education. 
1 believe that the 1944 Education Act will go a long way toward removing the worst of these 
anomalies, but, by presenting that basic idea that the school medical' service is legally 
an appendage of education, there is a serious danger that it may create new difficulties. 
A considerable number of local authorities, for instance, will this year, lose control of 
their school medical sendee to the County Councils, although they will retain their 
child welfare sen-ices, a positive worsening of a serious defect which I mentioned earlier. 
We are promised that at some later date the child welfare sen-ice will “follow” education: 
it is no remedy for the divorce of school medicine .from child welfare to divorce both of 
them from the environmental health sen-ices and it is important that' tve should do 
something quickly to ensure that this divorce is not accompanied by too much estrange- 
ment. 

Before the w-ar, each annual report of the chief medical officer to the Board of Education 
contained a long and imposing list of researches carried out by school medical officers. 
It would have been unfortunate if that had not been so; the wealth of material readv to 
hand was such that to neglect it would have been criminal. I have already mentioned 
or implied some of the subjects of those researches, but as one who engaged in them 
I have a first-hand know-ledge of their limitations. 

Every fact has value, but its own internal value is small compared with that which it 
derives from being linked with other facts, and it has always struck me as strange that 
a sen-ice which w-as nominally a national w-hole made litde or no effort to co-ordinate 
the researches of its various members. I have previously mentioned the need for 
changing our objective from the attainment of the “normal” to a striving after the 
optimum and one of the most urgent tasks of the school medical sen-ice is to seek to 
discover what that optimum may be. 

To that end we need, and I am encouraged to hope that we mav shortly have, a new 
and closer understanding between the academic worker and the field worker. I hope to 
see our University Departments and Institutes of Child Health and Social Medicine taking 
the school medical officer into partnership in this work. Instead of the individual officer 
being compelled to learn by his own painful mistakes, he will have expert help in the 
planning of research and technical assistance in such matters as the statistical assessment 
of his results. The “amateur” researcher is not to be sneered at b-y- the professional; 
research is a labour of love and even the man w-hose profession it is must remain an 
amateur. in the best sense of the word. In the schools we have our research material 
accessible and its full use is a social duty. 

Dr. Isobel 'Wright: Present supen-ision of the 2-5 year age-group comprises: — 

(1) Periodic home visits by the health visitor w-ho advise.s on general hvgiene, regime, 
and diet. 

(2) Voluntary- attendance at infant welfare centres for medical examination and periodic 
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to liis doctor. In theory and even in practice the scliool medical service is taking the 
bread out of the motith of the family doctor. We cannot expect any satisfactory integra- 
tion of school medicine and oiit-of-school medicine until we have a whole-time salaried 
State medical service. 

If we can make some clear and intelligent distinction between tliosc forms of treat- 
ment which can most properly be assigned to the family doctor and those which are 
plainly the husincss of the school medical .service itself we can make the way clear for 
at least some measure of co-operation even under present conditions. 

Domiciliary medical care is, clearly, the family doctor's province. Of the work which 
the school clinics do at present I would suggest that a great part of the minor ailment 
treatment could also he done by the family doctor. What the family doctor cannot do 
is work which remiires facilities which arc outside his normal range of equipment. It ts 
obviously better, for example, that the school medical service should have a large light 
therapy unit for school children than that every doctor in town should have a small one. 
The same consideration will apply where the facilities consist not so much of equipment 
as of the work of medical auxiliaries, and its force will be increased by the fact that 
some medical auxiliaries — the speech therapist, the orthoptist and the expert in remedial 
exercises, for example — do work which is partly medical and partly educational and 
v/ill function to the best advantage if their activities are directlv linked with the schools 
through the school medical service. 

Treatment which requires the services of a consulting phvsician or surgeon is, at present, 
reasonably adequately provided by the employment in the service of whole-time or part- 
time consultants, a system which works well and need not be interfered with. It is 
supplemented, in many instances, by the carrying out of semi-specialist work by school 
medical officers' who have had special experience in some particular branch and who 
gain enormously from having such opportunity to practise a clinical specialty. Adequate, 
generally, are the provisions made for .such treatment ns can only be carried out m 
hospitals and there is no dispute as to their proper place, while equally beyond dispute 
is the fact that those medical services which arc provided through special schools ana 
classes arc undoubtedly a logical part of the .school medical service. 

Is it too much to hope that if this “encroachment” bogy can be finally laid we shall see 
school medical records made available to the family doctor and the family doctor kceping 
the school medical officer posted with knowledge of the child’s out-of-school illnesses, 
so that from this pooling of information we shall have com])letc and continuous know- 
ledge of every child? . 

At this stage it. 'is pertinent to consider the suggestion which has been recently made 
that general practitioners should carry out school medical inspection on a part-time 
basis. The suggestion has been made on grounds of expediency; we need more frequen 
periodical examinations of school children but lack the staff. We are told, however, 
that there is a shortage of general practitioners and I certainly know' of none who contess 
themselves underworked. Further, the irregular urgencies and emergencies of genera 
practice do not adapt themselVcs to regular .sessional employment in part-time w'ork, nor 
will the competitive nature of private practice readily accept a system by which one 
general practitioner secs the patients of others in the schools. 

My objection to the suggestion is, bowever, based principally on odier considerations. 
School medical inspection may have been originally introduced for tbe rapid detection 
of incipient defects and diseases, but the good .school medical officer sees far more m • 
than that. We in the service have recently been discussing the scope of the periodica 
examination and, after draw'ing up a lengthy schedule of possible defects which shoiilrt 
be looked for, we were compelled to acknowledge that in all our work there w’as sorne- 
thing else which we could not define better than to suggest that it was of the nature or a 
complete audit of the child, in consultation with both the parent and the teacher; the 
drawing up of a mental and physical balance-sheet and the making of constructive 
suggestions not only for the remedying of defects but for the bringing out of positive 
potentialities. I am convinced that a doctor who never enters the school except for his 
occasional inspection sessions and who never secs the child outside school unless he is 
actually ill can no more make such an audit accuratelv and well than a man can deduce 
from the “still” pictures outside a cinema the whole of the film which is showiiii; insme. 
It is better to retain for the present our infrequent inspections than to debase them into 
something to which the epithet "routine” is the only one which can he ajjplicd. 

The backbone of tbe school medical service must continue to be the full-time officer, 
but we must acknowledge and remedy the faults of our pre.scnt system of staffing.' 

Although the future administrator should still begin with clinical work, the clinical 
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DISCUSSION ON THE PATHOLOGY AND TREATMENT OF 
CARCINOMA OF THE COLON 


Mr. Rodney Maingot: During recent years there have been many noteworthy 
advances in the management of patients suffering from carcinoma of the colon. Not 
only is the eradication of the lesion now possible in the majority of such cases, but the 
operation is associated with a low death-rate. 

YTieh we compare the prognosis of cancer in the colon with that occurring in other 
parts of the body, it is obvious that the colon represents one of the most favourable sites 
for cure. Before the present war the resection-rate was SO to 60%; to-day it is about 80%, 
even excluding the excellent operability-rates of R. Cattell (1943) 84%, A. W. Allen (1943) 
91%, and O. Wangensteen (1943) 93%. 

The inoperable case is fast becoming a rarity. Until about 1938 radical resection of' 
the colon for cancer gave in the hands of most surgeons a mortality of approximately 
20%. Thus in a series of 3,000 cases collected bv Ochsner and DeBakey (1939) -there 
were 422 deaths — 14%. During the last five or six vears, however, there has been a 
most gratifying and dramatic fall in the operative mortality which coincides with a 
penod in which, owing to improved pre- and post-operative measures and safer anaesthesia, 
surgeons have shown gready increased courage, tenacity of purpose and skill in the 
eradication of malignant processes of the bowel. There are indeed now few cancerous 
lesions within the abdomen which the' expert and determined surgeon cannot extirpate. 
He has learned that resection affords the maximum degree of palliation; that multiple 
resections may on occasion yield a brilliant cure: and that, even in the presence of 
hepatic metastases, if the growth is capable of removal, this should be unhesitatingly 
performed. , ' 

At the Mavo iClinic between 1907 and 1938 there were 8.000 cases of e.xcision of the 
colon for carcinoma with an operative mortality of 18-5%. In 1942, however, there were 
8/9 patients who were subjected to resection and the death-rate was only 5-1%. A 
standard of excellence has been set for us by Gordon-Taylor who up to April 1941 per- 
formed 138 exteriorization-resection operations for cases of carcinoma of the colon with 
only se\gn deaths — a mortality of about 5%. 

Ihe life-expectanCT following adequate removal of carcinoma of the colon is relatively 
^od, gnd many clinics can claim 40 to 50% of five-year cares. Cattell (1944) states 
that 55% of his patients with carcinoma of the colon who had undergone resection showed 

no evidence of recurrence for five to nine vears. Dixon’s figures (1944) are even better 

five-year cures: right colon 72%; descending colon 63%; and sigmoid colon 44%. His 
ndmgs support the truth that the prospect of cure following excision of the colon 
oeCTeases from the crecum through the more distal segments. 

Among the many factors responsible for the encouraging advances in this field I 
yould mention: (I) Earlier recognition of carcinoma of the colon due to improved radio- 
logical methods; (2) a better understanding among surgeons of the imponance and the 
means^ ot maintaining fluid, vitamin C, electrolyte, and protein balance before and after 
operation; (3) the treatment of shock by plasma and whole-blood transfusions: (4) the 
univereal acceptance of the principle that a primary resection of the colon should never 
presence of acute or subacute obstruction: (5) the measures now 
me immediate pre- and post-operative phases for ensuring adequate decom- 
the intestine bv means of an indwelling intestinal tube or Miller-Abbott tube- 
m titIaL"°"'f ° ^“'ohnnam-de drugs and nenicillin, and die 

in -administration of sulphasuxidine 

"Potation: (7) improved aniesthetic methods iihi’A 
la'i rViP sittgeon to be more deliberate and painstaking in his operative procedures- 
boivel. Sener.al utilization of stage operations for resectable growths of the large 
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wcigliing; it lias liecn estimated that some 50% of tiie 2-5 year age-group attend. 
Facilities for dental and ophthalmic trcainicnt arc usually available; minor ailments 
can he dealt with by reference to the school clinic if necessary: and provision is made 
bv many local authorities for orthopa’dic treatment, ma.ssage and remedial exercises, 
ultraviolet light treatment, and consiiltation.s at a child guidance clinic. It is common 
to have special sessions for the c.vaminntion of children over 1 vear of age; appointments 
arc made so that adequate time can he given for a full discussion with the motlier as to 
the child's progress and well-being. 

(3) Day nurseries; these arc mainly at the present time for the children of mothers 
who arc engaged on war tvork, and b.abics and children up to 5 years of age are admitted. 
The Ministry of Health stipulates that only two children may be admitted from one 
family; wlicrc there arc other pre-school children and the mother wi.shes to go out to 
work, this may result in the use of a dailv minder — often a very un.satisfnctory arrange- 
ment if supervision is inadequate. The nurseries arc staffed by a matron, nursery nurses, 
a nursery teacher, and domestic workers. Regular visits arc made by a medical oflicer. 
Diphtheria immunization is urged if this has not been effected. It would be interesting 
to know the consensus of opinion of the meeting as to the cflicacy of preventive inocula- 
tion against whooping-cough. 

(4) Nursery classes are available at some of the ordinary elementary schools. A nartirae 
difficulty is the finding of adequate accommodation and suitably trained staff, and some- 
times the under-fives have to be taught with the 5-vcar school entrants: There may ne 
facilities for the use of a play centre — where the children can stay on the premises a er 
school hours until the mother returns from work. Tea is provided, and there arc 
games and play equipment with general supervision by members of the teach mg stan. 

The new legislation decrees diat the provision of nursery schools is a duty 
local authorities where the need arises. Day nurseries may cease to e.vist, thoiigli 1 

of us hope that some will be retained, so that the busy mother may have occasion* ) 

a few hours’ relief from the constant supervision of her family, or for emergencj 
if the mother is .away and the child needs care during the daytinic. tMorc u.seiu * 
are residential nurseries to which the child can be admitted during the time o 
mother’s confinement, or during 'acute illnc.ss or sudden emergency in the 
to cope with the upbringing of the younger members of problem families, j j 
to interpolate an e.special plea for .social planning to try to solve the difficulty ot 
we term the “bad” families. ' 

It remains to be seen to what extent there will be a demand for nursery cl.asscsan^ 

nursery schools. Opinions arc divided as to the wisdom of taking the child fro 

home environment at as early' an age as 2; and doubts have been expressed as to 
advisability of grouping together at an .age when the morbidity rate is high- 

Ideally the nursery school should be one-storied, of the open-air verandah type, m 
vicinity of the ordinary school premises but with separate jilayground and offices. 

In view of the high morbidity rate of the 2-5 x’car age-group adequate supcrvi.sioii 
the health point of view is vitally important. It has been suggested that 
health visitor should inspect the children daily', and that the medical officer ® ^ 

attend at least once a week. Arrangements should be made for the transference ot 
child’s record cards from the ivelfare ^centre or from the health x’isitor to the 
school. To facilitate statistical analysis it would be very helpful if uniform 
classification and tabulation, of records were established throughout the country. 
height and weight measurements should be made, possibly at the beginning and ena 
each term. A complete physical examination .should be effected at least everv s - 
months. Opporuinity is afforded for investigation and research in the study m ' 
physical and mental development of these groups of children who are under j 

cnvironment.al influence for a consider.-ible part of each day. It is hoped that mcni *^^ 
students and post-graduates will be interested to attend periodically to observe the 
progress and development of the children, and to learn hoiv to recognize and deal v 
minor deviations from normal physical and mental health. An extension of 
associations is envis.aged, with meetings at tvliich health propaganda and health pr 
lems of the young child can be discussed with medical officer and staff. 

As in the ordinary elementary schools, milk and dinners will be provided. 
insist that the milk is efficiently pasteurized, and delivered in small individu.al 
rather than in bulk supply. The planning for the provision of meals should be 
vised bv a dietetic expert in co-operation with the medical staff, and I would hkc to 
compulsorv periodic medical examination of canteen and kitchen staff in addition to 
usual rc'^ular insnections of the actiml premises. 
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DISCUSSION ON THE PATHOLOGY AND TREATMENT OF 
CARCINOMA OF THE COLON 

Mr. Rodney Maingot: During recent years there have heen many noteworthy 
advances in the management of patients suffering from carcinoma of the colon. Not 
only is the eradication of the lesion now possible in the majority of such cases, but the 
operation is associated with a low death-rate. 

W'hen we compare the prognosis of cancer in the colon with that occurring in other 
parts of the body, it is obvious that the colon represents one of the most favourable sites 
for cure. Before the present war the resection-rate tvas 50 to 60%; to-day it is about 80%, 
even excluding the excellent operability-rates of R. Cattell (1943) 84%, A. W, Allen (1943) 
91%, and O. Wangensteen (1943) 93%. 

The inoperable case is fast becoming a rarity. Until about 1938 radical resection of 
the colon for cancer gave in the hands of most surgeons a mortality of approximately 
20%. Thus in a series of 3,000 cases collected by Ochsner and DeBakey (1939) -there 
were 422 deaths — 14%. During the last fiv6 or six rears, however, there has been a 
most gratifying and dramatic fall in the operative mortality which coincides with a 
period in which, owing to improved pre- and post-operative measures and safer anajsthesia, 
surgeons have shown greatly increased courage, tenacity of purpose and skill in the 
eradication of malignant processes of the bowel. There are indeed now few cancerous 
lesions within the abdomen which the' expert and determined surgeon cannot extirpate. 
He has learned that resection affords the maximum degree of palliation; that multiple 
resections may on occasion yield a brilliant cure; and that, even in the presence of 
hepatic metastases, if the growth is capable of removal, this should be unhesitatingly 
performed. ^ ' 

At the Mavo iClinic between 1907 and 1938 there were 8,000 cases of excision of the 
colon for carcinoma with an operative mortality of ]8-5%, In 1942, however, there were 
879 patients who were subjected to resection and the death-rate was only 5-1%. A 
standard of excellence has been set for us by Gordon-Taylor who up to April 1941 per- 
formed 138 exteriorization-resection operations for cases of carcinoma of the colon with 
onlv seven deaths — a mortality of about 5%. 

The life-expectanc)’ following adequate removal of carcinoma of the colon is yelativelv 
good, and many clinics can claim 40 to 50% of five-year cures. Cattell (1944) states 
that 55% of his patients with carcinoma of the colon who had undergone resection showed 
no evidence of recurrence for five- to nine vears. Dixon's figures (1944) are even better — 
five-year cures: right colon 72%; descending colon 63%; and sigmoid colon 44%. His 
findings support the truth that the prospect of cure following excision of the colon 
decreases from the caecum through the more distal segments. 

Among the many factors responsible for the encouraging advances in this field I 
would mention: (1) Earlier recognition of carcinoma of the colon due to improved radio- 
logical methods: (2) a better understanding among surgeons of the importance and the 
means of maintaining fluid, vitamin C, electrolyte, and protein balance before and after 
operation; (3) the treatment of shock by plasma and whole-blood transfusions; (4) the 
unive^al acceptance of the principle that a primary resection of the colon should never 
be performed in the presence of acute or subacute obstruction: (5) the measures now 
adopted in the immediate pre- and post-operative phases for ensuring adequate decom- 
tbe intestine bv means of an indwelling intestinal tube or Miller-Abbott tube; 
(6) the control of infection by means of sulnhonam'dc drugs and nenicillin, and the 
mitigation of bacterial activity within the bowel bv the administration of sulphasuxidine 
in adequate dosage before and after operation: (7) improved anaesthetic methods which 
pcrm^it the surgeon to be more deliberate and painstaking in his operative procedures; 
bowd utilization of stage operations for resectable growths of the large 
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weighing; it has Iiccn estimated that some 50% of the 2-5 year age-group attend. 
Facilities for tfcnial and ophthalmic treatment are iistially available; minor ailments 
can be dealt with by rcfcrcircc to the school clinic if necessary; and provision is made 
bv many local autlioritic.s for orthopxdic treatment, ma.ssagc and remedial exercises, 
ultraviolet light treatment, and con.siilration.s at a child guidance clinic. It is common 
to have special sc.ssions for the examination of cliildren over I vear of age; .appointments 
are made so that adetpiate time can be given for a full discu.ssion with the mother as to 
the child's progress and well-being. 

(3) Day nurseries: thc.se arc mainly at the present time for the children of mothers 
who arc engaged on war work, and babies and children up to 5 years of .age are admitted. 
The Ministry of Health stipulates that only two children may be admitted from one 
family; where there arc other prc-schooI children and the mother wishes to go out to 
work, this may result in the ii.se of a daily minder — often a very unsatisfactory ariangc- 
ment if supervision is inadequate. The niir.scrics arc staffed by a matron, nursery nurses, 
a nursery teacher, and domestic workers. Kegular visits arc made by a medical officer. 
Diphtheria immunization is urged if this has not been effected. It would he interesting 
to know the consensus of opinion of the meeting as to the cHicacy of preventive mocula- 
tion against whooping-cough. 

(4) Nursery classes are available at .some of the ordinary elementary schools. A wartime 
difficulty is the finding of .adequate accommodation and suitably trained staff, and some- 
times the under-fives have to be taught ivith the 5-vcar school entrants: There may e 
facilities for the u.sc of a ])lay centre — where the children can stay on the premises .alter 
school hours until the mother returns from work. Tea is provided, and there ate 
games and play equipment with general supervision by members of the teaching stair. 

The new legislation decrees that the provision of nursery schools is a duty imposed on 
local .•luthorities where the need arises. Day nurseries may cease to exist, though t 

of us hope that some will he retained, so that the Ini.sy mother may have occ.asion.a ) 

a few hours’ relief from the constant supervision of her family, or for emergency 
if the mother is away and tlie child needs care during the daytiine. Morc usclui s 
are residential nurseries to which the child can be admitted during the time oi 
mother’s confinement, or during 'acute illness or sudden emergency in the 
to cope nith the upbringing of the younger members of problem families. , f 
to Interpolate an especial plea for social planning to try to solve the difliciuty oi ' 
we term the “bad” families. 

It remains to be seen to ivhat extent tlierc will be a demand for nursery classes 

nursery .schools. Opinions arc divided .as to the wisdom of taking the child 

home environment at as early an age ns 2; and doubts have been expressed as to 
advisability of grouping togetlicr at an age when the morbidity rate is high. 

Idc.ally the nursery school should be onc-,storied. of the open-air vcrniid.ali type, m 
vicinity of the ordinary school premises but with separate playground and ofiiccs. 

In vieiv of the high morbidity rate of the 2-5 year age-group adequate supcrvis'ion ft?”J 
the hc.alth point of view is vitally important. It has been suggested tli.at tne 1 ' 
health visitor should inspect the children daily, and that the medical officer . 

attend at least once a week. Arrangements should be made for the transference ot 
child’s record cards from the u'elfarc ^centre or from the health visitor to the nuts 
school. To facilitate st.ntistical analy.sis it would be very heljifid if uniform 
classification and tabulation, of records were established throughout the country. 
height and iveight measurements .should be made, possibly at the beginning and 
each term. A complete physical e.vamination should be effected at least every ■ 
months. Oppornmity is afforded for investigation and research in the study m 
physical and mental developnient of these groups of children who arc under ' j 
enVii'onmental influence for a con.siderable part of each day. It is liopcd that ‘ j 

students and post-gi’aduates will be interested to attend periodically to observe the 
progress and development of the children, and to le.arn how to recognize and de.i' 
minor deviations from norm.al physical and mental liealth. An extension of jj, 
associations is envis.-iged. with meetings at which health propaganda and hcaltn pr 
ferns of the young child can be discussed with medical officer aiid staff. 

As in the ordinary elementary schools, milk and dinners will be provided. 
insist that the milk is efficiently pasteurized, and delivered in small individual " 
rather than in bulk .supply. The planning for the provision of meals should be 
vised bv a dietetic expert in co-operation with the medical staff, and I would liKe i 
compulsory periodic mcdic.nl examination of canteen and kitchen staff in addition 
usual regular inspections of the actual premises. 
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many surgeons in various clinics throughout the world. This operation, too, remained 
unchallenged hy any serious criticism until some -thirteen years ago, when the 
resurrected and improved exteriorization-resection procedures of Bryant, -Bloch, Paul 
and Mikulicz came to he applied to the right segment of the large howel. "^is operation 
was advocated hy Lahey in 1932 and has given such excellent results that in my 
opinion it is without doubt the procedure of choice for tumours of the proximal colon. 

The main criticisms which have so far been directed against the Paul-Mikulicz opera- 
tion for carcinoma of the right colon are; 

The excision of the colon with its gland-bearing mesentery effected by this method 
is neither so liberal nor so radical as that afforded by resection and sutured anastomosis. 

For a period of at least six weeks the bulk of the eroding ileal contents is discharged 
on to the abdominal wall, which, in spite of assiduous attention, may become inflamed 
and excoriated over a wide area. 

Convalescence is unduly protracted and another operation which may be 
difficult and unsuccessful is required to close the double-barrelled colostomy. 

The operative mortality is not materially reduced by the adoption of this method. 

I think it can in all fairness be stated that the modernized and improved Paul- 
Mikulicz operation as performed to-day is not only applicable to malignant lesions 
from the last loop of the ileum to the lower portion of the sigmoid colon, but can be 
carried out in such a manner that it is in every respect as thorough and as radical as 
primary resection and anastomosis. 

The secret of securing a wide excision of mesentery of the colon lies in the adoption 
of the ingenious method of mobilization of the colon to which Kocher, W. J. Mayo, 
Moynihan and Grey Turner called attention many years ago. 

Experience would lead me to emphasize that the exteriorization-resection operation, 
when performed on the proximal colon, ensures just as wide an excision of the ileum, 
ascending colon and part of the transverse colon, together with the involved or poten- 
tially involved mesentery, as primary Tcsection and anastomosis, nor am I aware of 
any factors which would in any given case prohibit a liberal mobilization or excision 
of the parts concerned in the operation. The resulting single stoma, which remains 
in the abdominal wound after the long 5-inch spur between the two limbs of bowel 
has been eSectively cut through with an enterotome, can be successfully closed in every 
instance with little or no risk by a sinmle extraperitoneal procedure. 

In over 300 operations on the modified Paul-Mikulicz plan Lahey (1942), who has 
done so much to popularize this procedure and to whom 1 am indebted for much 
valuable advice, did not have a single case in which closure of the ftecal fistula showed 
any signs of failure. I can say the same for my small series of cases. 

Rankin (1942) voices the view of the opponents of the Paul-Mikulicz operation bv 
stating that “few circumstances are more unpleasant to a convalescent patient than a 
deluge of liquid alvine discharges over the abdominal wall”. 

It is true that convalescence with the two-stage operation is more protracted than 
with resection and sutured anastomosis, and that in the interval between the first and 
second operations some distress, and in certain cases even apprehension, is occasioned 
by the discharges of ileal contents on to the skin, which may at times cause severe local 
searing; but this is the price — and in my opinion it is a small one — which the patient 
has to pay for added safety. 

I abandoned primary resection and anastomosis for- cancerous lesions of the right colon 
because my operative death-rate was considerably higher with sutured anastomosis 
than with the exteriorization-resection method. After performing primary resection 
and anastomosis, even after taking all conceivable modern precautions before, during and 
after operation, I was always apprehensive when about to see my patient on the following 
days; he was either ritting up in bed reading the paper or he was struggling for life. 
Those that died did so from peritonitis, or from severe infection of the wound which 
subsequently broke down. ^ 

Patients dislike stage operations, as also the inconvenience — social and economic 

which accompanies a discharge of fteces on to the abdomen. They will often insist 
that they themselves are fully prepared to assume the additional risk of a one-stage 
procedure, by which they really mean that they will accept the added risk of a one-stage 
operation provided they do not die. ° 

In 85 °o of cases death following resection of the colon is due to ileus or peritonitis. 
The Paul-Mikulicz plan almost entirely eliminates these lethal complications, as the 
deum is immediately decompressed following the resection of the bowel, and at the 
second stage the anastomosis is made cxtraperitoneally, thus avoiding the danger of 
neritoneal contamination. We now possess sufficient statistical evidence to show that the 
Paul-Mikulicz procedure is associated with a considerably lower operative mortality 
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Ouri.iNi: OF Off.kativf, Theatment 

Patients presenting themselves for treatment fall into four groups: (1) Acute obstruc- 
tion; (2) clironic obstruction; (3) perforation of the growth with; {a) local abscess; 
(6) spreading peritonitis; (4) no obvious obstruction. 


Acute Obsiriictibii 

In every 10 cases of colonic obstruction, 9 arc due to carcinoma; obstruction in the 
left half of the colon is eight times as frequent as obstruction in the right half. 

Approximately 30% of the cases of carcinoma of the colon give rise to acute or .subaciUc 
intestinal obstruction, which of itself has a mortality of 20 %• Acute obstruction of the 
colon is a surgical emergency, and some type of decompression should be carried out 
expeditiously to forestall perforation of the ca;cum. An attempt should be made before 
operation to determine as accurately as po.ssiblc the .site of the blockage by means of 
straight X-ray pictures as well as by clinical methods. 

I am entirely opposed to exploration of the abdomen in the presence of acute obstruc- 
tion of the colon. The exploring band tlirust among the tensely distended coils or 
bowel produces shock and may lead to perforation of the gut or light up an acute 
peritonitis, and always causes widespread adhesions between the coil.s of intestine. 

Strangulation of the colon can be excluded by clinical methods, .strai,ght X-rny pictures, 
and inspection of the fluid which c.scapes when the peritoneal cavity is opened.- Jr t ns 
fluid is blood-stained or if a volvulus of the sigmoid loop cannot be ruled out, then 
judicious inquiry by sight and touch is warranted. t r i • it 

If the obstruction is in the distal colon, a blind loop colostomy .should be f.-islnone 
above the umbilicus through a right transverse muscle-cutting and retracting incision, 
and the bowel should be deflated by intermittent suction through a widc-bore nee e. 
A few hours later, when the colon is .scaled to the wound, a longitudinal incision is ma 
in the bowel to allow the pent-up faiccs to escape. 

When the obstruction affects the proximal colon, a satisfactory _ dccomprc.ssion c 
sometimes be accomplished by means of a Millcr-Abbott tube or an_ indwelling intes i. 
tube attached to a continuous-suction apparatus; but should this simple cxpcdicn >i| 
a -valvular tube ctccostomy should be performed under local anaesthesia through a sm. 
right McBurney incision. For obstructive Ic.sion.s of the ilco-ca'cnl valve or the ca-'cii , 
suction applied to a Millcr-Abbott tube is safer and more effective than tube ilcostomt. 


Chronic Ohstructiou 

Chronic obstruction of the mild variety can almost always be corrected by copious 
bowel washouts, saline purgatives, and the administration of large doses of su 
sulphathiazole which is a potent laxative and bacteriostatic drug. , 

Primary resection and anastomosis should never be undertaken even when the i 

is only moderately distended; on the other hand, exteriorization-resection is a -< 

procedure, as after removal of the malignant ma.ss the bloated proximal limb or co 
forming the double-barrelled colostomy can be decompressed immediately. 

Perforation of Carcinoma of the Colon Associated zeilh Abscess Formation or 

Spreading Peritonitis 

No type of resection should be attempted in the presence of frank suppuration. 
such cases the faecal current should be deflected from the necrotic cancerous tumour 
the performance of a loop or a divided Mikulicz colostomy, and the 
peritoneal cavity drained and powdered with sulphadiazine. When the , -j. 

has subsided, the abdomen should be explored, and if resection is feasible - 
should be undertaken (on die now cleansed, debacterialized and defunctioned g 
by the closed (aseptic) oblique end-to-end method of intestinal anastomosis, 
defunctioning colostomy is closed tivo weeks later bv the extraperitoneal method. 


Resectable Non-Obstructed Carcinomata of the Colon 
I. — Carcinoma of the proximal {right) colon. — For non-obstructing resectable 
nant tumours involving the last loop of ileum, ileo-ca;cal valve, ca;cum, ascending 
or hepatic fle.xure, the majority of surgeons would perform a one-stage or a 
intraperitoneal operation, i.e. (a) hemicolectomy followed by anastomosis between 
terminal ileum and the transverse colon; or (h) prelimin.ary ileo-transverse-colos ( . 

followed, two or three weeks later by wide excision of the involved colon. . 

There would, of course, be differences of opinion among surgeons conccinm.g 
open and the closed (aseptic) methods of anastomosis, and over the relative 
the end-to-end, side-to-side and end-to-side types of junction. Resection with 
anastornosis for tumours of the .right colon is without any question a hy 

well-standardized and radical operation which is widely practised with good rest 
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Dr. Cuthbert E. Dukes : I have reviewed the pathological findings^ in operation 
specimens from 331 cases of cancer of the colon. The result does I think show that, in 
so far as pathological considerations are concerned, the general prospects of surgical 
treatment should, be exceptionally good. 

There are two interesting peculiarities of colon cancer. 

The first is the unequal sex distribution. In the proximal end of the colon, cancer 
is more common in women than in men, but in the distal end this ratio is reversed, 
so that in the pelvic colon and rectum cancer is much commoner in men than in women. 
This analysis is based on operation specimens but a very similar unequal sex distribution 
is recorded bv the Registrar-General for England and Wales, the figures in this case 
being based on death certificates. The correspondence between the two series is 
almost identical for right half of the colon and rectum but is not so close for cancer 
of the intermediate regions, the operation cases showing a slight predominance of males 
and. the death certificates a slight increase in females. 

A second peculiarity of cancer of the colon of practical surgical importance is its 
unequal regional distribution. In general, cancer is much more common at the distal 
than at the proximal end of the colon. In the series of 331 operation cases there were 
75 in the right colon (including ctecum, ascending, and right half of the transverse 
colon) and 256 in the left colon ^including the left half of the transverse colon, splenic 
flexure, descending and pelvic colon). During the period when these patients with 
colon cancer were being treated the same group of surgeons performed more than 1.000 
operations of excision of the rectum for cancer. 

This increase in the incidence of cancer on passing distally from the ctecum to the 
rectum may be related to the rate of flow of the intestinal contents which is compara- 
tively rapid in the right colon, slower in the left colon and almost stationary in the 
pelvic colon and rectum. We know from the results of experimental cancer research 
that the onset of malignancy is influenced both’ by the concentration of a carcinogenic 
agent and the period of its action. If cancer of the colon is due to a carcinogenic agent 
present in the feces its influence would certainly be greatest towards the distal end of 
the colon because of the slower passage and greater concentration of the intestinal con- 
tents. 

There is a close general resemblance in the microscopic structure of malignant tumours 
from different regions of the colon but I think' also that slight differences mav be 
detected, some of which are of surgical interest. These are brought to light when 
tumours are graded on the basis of their histology. It is a well-established princinle 
of pathology that anaplasia or lack of differenriation of cancer cells is a sign of rapid 
growth, and conversely well-differentiated tumours tend to grow more slowly. This 
is the basis of Broders’ 'method of grading which, though not applicable to all forms 
of malignant disease, is certainly of value for intestinal tumours. I have used this 
system of grading for all the 331 cases of colon cancer and made a comparison with a 
similar but larger series of 1,000 cases of rectal cancer in which follow-up records were 
available for more than five years. In rectal cancer the ultimate prognosis after 
operation is clearly related to the histology of the primary- tumour and there is no 
doubt that patients with well-differentiated Grade 1 tumours have the best prospect 
of survival after operation. These tumours of a low grade of malignancy are relatively 
commoner in the colon than in the rectum. Grade 1 tumours form 16% of colon 
cancer but only 6 % of rectal cancer. Moreover a general comparison of the histology 
of colon with rectal cancer shows that on the whole growths in the colon are better 
differentiated histologically than those in the rectum. 

This suggests that malignant growth proceeds more slowly in the colon and this 
opinion is supported by the fact that venous and lymphatic spread are less commcniv 
found in operation specimens of colon cancer than in rectal cancer. If a dissection 
IS made of the veins of operation specimens clumps of cancer cells can be found 
within the veins of about 17% of cases of rectal cancer but in only about 12% of 
growths in the left colon and fiSJ, of those in the right colon. Lymohatic metastases 
are also less commonly found in cancer of the colon than in cance’r of the rectum. 
During the years covered by this review lymphatic metastases were found in between 
50 and 60% of cases of rectal cancer but only in from 35 to 40% of cases of colon 
cancer. -The evidence from these three sources — the histology of the primary tumour, 
the extent of venous spread and incidence of lymphatic metastases — all leads to the 
encouraging conclusion that cancer of the colon is a relatively favourable field for 
surgical treatment. In a recent analysis ^Dukes, C. E., Proc. R. Soi. Med., 1944, 37 , 13]) 
I have shown that rectal cancer can be cured bv surgery' in approximately half the’eases 
now being treated by radical excision, but for the reasons just stated I should expect the 
end-results of surgery of colon cancer to be 'considerably better. * 
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and that the late results arc on tlic whole as good as, or even better than, those 
which follow the intrapcritoncal operation. In support of this statement 1 would 
refer you to the brilliant Prcsidcniial Address given by Mr. Zachary Cope (IPIO). 

No removal of carcinoma of the colon with immediate suture has been canied out 
in the Lahcy Clinic now for over thirteen year's. . The surgeons at that Clinic have 
performed over 300 Paul-Mikulicz operations with a mortality of about lO'Jpi but in 
100 excisions of growths of the proximal colon there were only three fatalities. In a 
personal scries of 60 cases there were six deaths — 10%, and in 21 excisions of the 
right colon there were two deatlis — just over 9%. Following removal of the growth 
and its related mesentery the blood supply to the remaining segments of bowel mu.st 
of course be carefully preserved. This is true of any type of bowel resection, although 
it should be pointed out that in tlic Patd-Miktilicz operation necrosis of the distal 
'/4 in.' or '/z in. of either segment will not produce a fatal peritonitis, as it is likely 
to do following an intrapcritoncal anastomosis. 

Papillomata are found near the primary growth in over 75% of cases and may ,be 
distributed far alicld. The cxtcriorization-rcscction operation enables the surgeon to 
inspect by direct vision large segments of the colon, and if any polypi arc seen, these 
may be successfully fulgurated through a sigmoidoscope, thus improving end-results 
by diminishing the risks of a second primary cancer coming to light in another part 
of the bowel. ■ . 

II. — Carcinomata of the distal (left) colon. — ^Thcre are two good stage-operations for 
removable cancers of the left bowel : (o) The Panl-AIiknlicz operation which here has 
its widest and most popular application: and (h) Dcfunctioning Cohyoiny followed 
later, when the colon has been cflcctivcly cleansed, by resection and oblique end-to-end 
closed (aseptic) anastomosis. The fm.al stage consists in closing the colostomy — which 
may be of the loop variety (in acute obstruction) or be fashioned on the modified Devine 
plan without the intervening layer of skin between the stomas. 

III. — Carcinomata of the last few inehes of ’the sigmoid colon and of the recto- 

sigmoidal region. — For growths in these situations the surgeon may elect: (1) Miles * 
abdomino-perineal excision; (2) "Hartmann’s abdominal resection of the recturn witJi 
permanent colostomy: (3) the abdoniino-anal operation so ably practised by Lloycl- 
Davies: or (4) abdominal segmental resection of the recto-sigmoid segment with sutured 
anastomosis preceded by a divided Mikulicz type of colostomy. ' \ !i ■ 

The last-mentioned operation would appear to be particularly indicated (a) "'hen 
the cancer involves the lower reaches of the sigmoid loop and the vascular field is not 
obscured by fatty tissue; (li) in poor-risk patients; and (c) when permanent colostomy is 
refused. . ., 

So-called conservative resection operations for cancers arising in the recto-sigmoi , 
which aim at sparing the levatores and sphincter apparatus, are becoming increasing > 
popular since it has been demonstrated by Dukes, Collcr and others that the spreac 
of cancer along the lymphatics from this region is upward. 

CONCI.OSIONS • 

(1) The modified Paul-Mikulicz operation is the one of choice for both proximal 
and distal segments of the colon and is in every respect as radical and thorough as 
resection with sutured anastomosis. 

(2) It has a lower mortality than resection and sutured anastomosis as the dangei 
of peritoneal contamination is largely eliminated. 

13) Resection with sutured anastomosis is justified only when the colon has been 
efficiently defunctioned by a preliminary colostomy, 

(4) The staging of operations for carcinoma of the colon has been the most important 
contribution to surgery of the colon during recent years. ' 
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where careful dissection will be necessarj’ to determine accurately the course of the 
main vascular trunk. The vascular pedicle with its accompanying lymphatics draining 
the area of the growth is then divided at its origin from the main vessel. No further 
dissection tlian this can he made unless the main inferior mesenteric trunk he taken, 
in which event a resection of the upper half of the rectum becomes inevit'ahle. The 
same principle applies to other parts of the left and transverse colons. Care must be 
taken at each division of vessels to note that- the bowel to be left has an adequate 
blood supply. There is no rule of thumb in deciding this point, no Sudeck’s or 
Hartmann’s critical angle. The vessels in every case will vary and accurate observation 
alone is the only safe guide. The limbs of bowel proximal and distal to the segment 
being resected are now brought together and a continuous suture approximates two 
convenient ttenite coli. If it is found that there is insufficient bowel further mobilization 
may be necessary. In the case of a sigmoid resection the splenic flexure may have to 
be detached and swung downwards towards the pelvis and in that of the transverse 
colon hepatic and splenic flexures may be freed. It is important to make as long a 
gun-barrelling as possible, three inches being the least amount to be aimed at. For 
the pelvic colon a left oblique muscle cutting incision is very satisfactor)- but because 
of the shallow character of the left iliac fossa the 'two limbs (gun-barrelled) should be 
placed obliquely to the surface. The deficiency or rent in the mesentery is now 
repaired and any other raw peritoneal surface covered.' The parietal peritoneum is closed 
allowing sufficient room for one finger to be passed comfortably alongside the gun- 
barrelled loops. The upper margin of the gun-barrelling suture and viable colon should 
reach outside the closed peritoneum. The remainder of the wound is closed in layers 
with interrupted sutures. Sulphathiazole powder is insufflated into each layer. The 
surface is sealed -with gauze soaked in AiTiitehead’s varnish and superficial dressings 
applied. 

The bowel to be reseaed is now divided between either Parker Kerr or small Payr’s 
clamps, the clamp on the distal loop being applied in such a way that it can be left 
in situ comfortably on the abdominal wall. This damp retains the two limbs of bowel 
on the surface and it is advisable not to divide the bowel flush with thfs clamp but to 
leave to '/g in. of bowel above it. This will prevent slipping .which is especially 
important should there- be a slight amount of tension. The treatment of the upper 
limb will depend on the amount of spare bowel. If in excess, division can be made well 
above the skin surface, the clamp removed and the bowel left open. If short, it is 
advisable to tie in a rubber catheter for twenty-four to forty-eight hours until the bowel 
becomes adherent. Vaseline gauze tucked round the bowel between it and the sub- 
cutaneous tissues will aid adhesions and help to form- an adequate barrier to infectiqn. 
In obese subjects with a short mesentery, the excision of subcutaneous fat around the 
wound, so bringing the level of skin nearer to the aponeurosis will often .be found 
essential. 

The distal clamp is removed in five to se»en days, the lower limb opened and the 
enterotome applied. A note should be made at operation of the position of mesentery 
in relation to the suture opposing the two limbs of bowel and, the enterotome applied 
away from the mesentery. 

The enterotome will be loose by the fifth to seventh day and when assessing the bite 
it must be remembered that the anastomosis formed by it is of recent origin and easily 
perforated by rough examination. A further application if required is best postponed 
for seven days. Ideally, three inches of spur division is necessary, and the division must 
be below the level of the peritoneum. 

Closure of the colostomy may occur spontaneously if the mucous membrane is 
beneath the skin level, but more frequently 'a formal closure -is desirable to prevent 
a ventral hernia. The optimum time for this is two to three months later when 
complete healing of the wound has taken place and the tissues are pliable. If done 
earlier die difficulties and risks are greater. 

The principle of closure as with original division of the bowel . is that it should 
be extraperitoneal. Preliminary bowel washouts and pulv. catechu, co. 1 drachm three 
times a day are given for two days. Two inches or so of the original scar above and 
below the colostomy are excised with a thin lip of skin around the stoma. The aponeu- 
rosis and muscle are defined and the adhesions between these and the bowel carefullv 
dissected while traction and counter-traction are made. By this means the bowel is 
lifted free of attachment to skin, aponeurosis and muscle. Any inadvertent opening of 
the peritoneum must be clo.sed immediately. The lip of skin and fibrous tissue left on 
the stoma are now removed. Outward roDing of the edge of the stoma is quite commonlv 
seen and this should be dissected free by undercutting to enable an invaginating suture 
to be inserted effectively. One continuous Connell suture is usually quite adequate 
JI.'V — Joint Dis. No. 1 — 2 
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Mr.^ O. V. Lloyd-Davies ; The fcrics of cases which I am presenting arc those dealt 
with in the ten-year period 1934-44 from St. Mark’s and one of my other hospitals. 
They arc ca.ses involving the transverse and left colons only. 

In all^ there arc 73 eases of resection. The operability rate was 60%, the rernaining 
cases being turned down chiefly on account of multiple liver and peritoneal deposits. 

The average age was 56-S, the oldest being 78 and the youngest 28. The operative 
mortality-rate, which includes all deaths within one month of the operation, was 4-1%, 
the three deaths being due to cardiac failure, cerebral thrombosis and wound sepsis. 
Included in the series are 6 eases requiring .small gut resections at the time and one 
case of partial gastrectomy, all of whom survived operation, the latter being alive over 
eighteen months later. An analy’sis of the eases from die point of view of degree of 
spread at the time of operation shows that approximately 38,% had glandular metas- 
tascs as compared with 60% in carcinoma of the rectum. Of this scries 10 arc iintraced, 
leaving 60 cases of whom 1 1 have died of recurrence and 7 from other causes. • Of 
thc.se 1 1 deaths, 8 had glandular mctastascs at the time, and of the remaining cases, 
one had a palliative operation, there being liver dcpo.sits, and one .showed inva.sion of 
a vein. The third had extensive pericolic .spread requiring small gut resection. 

This series is not large enough to produce figures of value on a five-year cure basis, 
hut ns far ns it goes it indicates that the operation is safe and that a most important 
feature of any operation for carcinoma of the colon .should be an adequate clearance 
of the ti.ssues containing the lymphatics draining the involved bowel. 

Preliminary accurate diagnosis of the position of the tumour by barium enema is 
most essential, rememliering that this method mnv fail in the lower pelvic colon, where 
the sigmoidoscope will be of invaluable use. A barium meal may be dangerous and 
can convert a chronic into an acute obstruction. For the dcutc obstructions, after a 
plain X-ray of the abdomen to locate the growth, a blind catcostomy of the valvular 
type should be done, followed by investigations Inter. This type of caecostomy works 
well provided regular irrigations arc given through the tube. A thorough gciicral 
physical examination muse then be underttiken together with electrocardiography where 
nece.ssary. Blood-count and grouping, blood urea and urine estimations have been 
routine, and the hmmoglohin should be not less than 85% before the operation, A 
course of sulphasuxidine given for four days before operation sterilizes the bowel con- 
tents of B. coll organisms. 20 grammes per clay appears to be the optimum amount and 
it should be given as a routine. 

The anaesthetic in the majority of thc.se ca.ses has been controlled spinal anaesthesia- 
heavy nupcrcaine 1/200 was used with control of blood-pressure by means of tbe 
adrenaline drip method introduced by Dr. Frankis Evans. ‘ , 

With regard to incisions — ^for the pelvic colon a left oblique muscle cutting incision 
is very suitable in thin subjects and left lower paramedian in the obese. For tbe 
splenic flexure and descending colon a left transverse incision retracting the rectus 
medially or dividing it as the case demands, and an upper paramedian incision for 
the transverse colon. 


The operation performed in all these cases goes under the name of the Paul or 
Mikulicz operation but differs in certain important details from the original descrip- 
tions, Briefly Paul’s method was to resect the appropriate portion of bowel within the 
abdomen, to tie into the nroximal and distal limbs an angled gla.ss tube and then to 
gun-barrel the limbs and close the abdomen. The spur was crushed tvith an enterotomc 
in the usual way at a later stage, and in the final stage the surface bowel was turned 
in and the skin only sewn over. Tlie criticisms of this method were that a radical , 
removal of the lymphatic field was not made and there was a risk of sepsis by intra- 
peritoneal division of the colon. 

Von Mikulicz’s method was to mobilize the involved bowel, bringing it above the 
surface of the abdominal wall without dividing the mesentery. The wound was then 
closed and a week later the extraperitonealized loop was removed The later stages 
were similar to Paul’s operation. This method overcame the intraperitoncal division 
of the bmvel but was probably even le.ss radical from the point of view of Ivmphntic 
spread. It had a further defect in that secondary deposits occurred in the wound due 
to the growth being left in situ. 

The method adopted in all cases in the series now reported ha.s overedme the 
criticisms of these older and original operations. The involved bowel is well mobilized 
bv dividing all neritoneal attachmcnts--th,s IS particularlv well demonstrated in the 
sigmoid colon w'here multiple peritoneal folds will be found lightlv attached to the 
outer .side of the mesentery. These arc carefully divided and the mesenterv gradually 
raised from the iliac fossa. The vessel.s must then be dearly defined and th if will be 
aided by transillumination, but it ma> be a troublesome ta.sk in a fat-laden mesenterv, 
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Steatorrhoea due to Lymphatic Obstruction. 

By R. S. Bruce Pearsox, D.M., F.R.C.P. 

The syndrome associated with the passage of fat in the stools is of exceptional interest 
both because of the difficulties of differential diagnosis and the still greater difficulty in 
understanding' the pathological basis for the biochemical abnormalities -which develop 
secondarily. The following table shows briefly the conditions in which fat may be found 
in excess in the stools : 

STE.\T0RRH(EA 


Sprue 

HiUary 

177C 

r Non-tropical sprue 

J Richartz 

1905 

■< Idiopathic steatorrhoea 

1. Adult cceliac disease * 

i Thaj'sen 

1921 

Cceliac disease 

Gee 

18SS 

Steaiorrhcra due to ^mphadenopathy 

Gull 

1855 

Imestinai lipedystrophy 

Whipple 

1907 

Steatorrhoea with chyladenectasis 

Pancreatogenous steatorrhoea 

Gastrocolic fistula with steatorrhoea 

Glyn & Rosenheim 

1938 


The lipodystrophy of Whipple and the chyladenectas'is of Glyn and Rosenheim-are both 
great rarities which will not be discussed further. Pancreatogenous diarrhoea, which may 
be vert' difficult to differentiate from the sp'rue syndrome, will also not be considered more 
fully, nor will the steatorrhoea found in gastrocolic fistula. 

There remain tropical sprue, idiopathic steatorrhoea, cadiac disease and steatorrhoea due 
to lymphadenopathy. Thaysen, in his monograph “Kon-tropical Sprue”, maintains that 
the first three of these conditions are identical, varying only with the age of the 
patient and environment in which the condition is acquired. There are objections to 
this view but the clinical picture has many features in common. Izod Bennett and 
Hardwicke have drawn attention to the widespread disturbance of metabolism encountered 
in these conditions of uncertain pathogenesis. In the following table the main symptoms 
of idiopathic steatorrhoea arc shown with tire biochemical abnormalities or disturbance 
of function tliat give rise to them. 


IDIOPATHIC STEATORRHCEA 
General S>'inpioms : Diarrhcea, fatigue, loss of weight, pigmentation. 

Corresponding sympioms or signs 
TBulky, pme stools. 

< Dilatation of small intestine and colon, 
i. Metcorism. 

/Tetany. 

\Ostcoporosis with loss of weight. 

• CEdema. 


Other associated abnormalities of function : 

Failure to absorb 

Iron Microcytic antemia 

Castle’s factor Macrootic anamia 

f Red smooth tongue, stomatitis 
Vitamin B complex < Cheilosis 

t.PeJIagra-like lesions of skin 

That a somewhat similar .symptom complex can arise as a result of obstruction of the 
lacteals has long been recognized. As already mentioned Gull drew, attention to this in 
1S55. Ryle published two cases in 1924 in which tuberculosis of the mesenteric glands 
tvas associated with a long-standing history of steatorrhoea. In a recent paner (1944) Klein 
and Poner described a very remarkable case in which there was eventuallv failure to 

abrarb fat, carbohydrate and protein due to tuberculosis of the mesenteric lymph nodes. 

Hamilton Fairley and Mackie, who have recorded cases in which lacteal obstruction was 
due to Hodgkin’s disease and to lymphoma point out how difficult the differentiation 
between tropical sprue and steatorrhoea due to lymphadenopathy mav be. t 

M-vy — Med. 1 


Biochemical abnormality 
High fscal fat 

Low serum calcium 
Low serum protein 
Flat sugar tolerance curve 
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for tlic closure siij)|)lcmcnic(l by the oversewing of any atljaceni appendices ejiiploica'. 
An additional Lembert sninre can be used if ilicre is doid)t but it nnist be icnieaibered 
that every additional row reduces the Jnnien of tlie bowel. I Jiave been called in to 
reconstruct two cases where tJiere bad been inadecpiate spur division and excessive inver- 
sion of the bowel by over-suturing. 'I'he closed bowel if adctpiately freed in the first 
instance sboultl now lie coinfortaltly below the level of the muscle of the abdominal 
wall which is then closed tvitb interrupted sutures — a small drain being placed dimn to 
the bowel. The tissues in the vicinity of the colostomy appear to be well vaccinated 
against bowel organisms but the addition of sulpbaibitizolc is of value for bcaling. 


PosT-OimitA'iivi; CAiir. 

It is inadvisable to allow fluids by month until normal peristalsis has renirned and 
during this interval aderpiate fluids must be given by other routes. In most of these 
cases intravenous saline and glucose were given in the proportion of one iiari normal 
saline to four parts isotonic glucose and the amounL being .1 to dyi litres ])cr twenty-four 
hours. 'J’hese amounts supply the correct tpiantity of fluid and salt which the body needs 
and the glucose is a make-weight for i.sotonic purposes and is also of nutritional value. 
Normal peristalsis usually returns in forty-eight hours, and provided Hants is being 
nassed there is no iirgeiicy to get the bowel to act and no ajierient or wash-out should 
l)c given for live to seven days. 


CoMPi.ic.nioN.s 

Apart from canliae .'ttid pulmonary complications, the particular troubles aflecting 
this operation tire: h'irsi, wound .sepsis, wbicli has been much reduced by ])Owdering the 
Itiyers of the wound with suipbathia/.ole. This will, I think, be still further reduced 
by the use of sulphasttxidine. Inadequate blood su)>])ly to the limbs has fortunately 
not caused deaths in this series but has been responsible for wound sepsis. The blood 
supply should 'be most carefully noted at ojteration. .Second, jtaralytic ileus has become 
less fre(|uent by withholding fluids by mouth until the return of normal jtcrisialsis. 

In conclusion, |):ubologic:tl e.samination of all specimens in- this series shows tlwt 
this is an adecpiato operittion for the disea.se tind as ratlical as any intrtijteritoncitl 
resection. It is stife tind post-operative worries are infinitely less for both patient and 
surgeon. 

'J’bis method can be applied most satisfactorily to the wliole of the transver.se ami 
left colon with the exce])tion of the rteto-sigmoid tirea. In thin subjects with a Itmg 
pelvic loop a satisfactory I’aul-Mikulicz lyjie operation mav sometimes he accomplished. 

I’he alternatives can be divided into two groups: (f) Those aiming at restoration of 
the continuity of the bowel; (2) permanent colostomy methods. 

In the former group (I) Intrapcritoneal re.section and anastomosis preferably "-ith 
dcfuitctioned bowel: (2) a IDcvine type restoration after a Martmann’s operation; (3) an 
ahdomino-anal excision. 

In the .secont! group (1) Htirtmann’s; (2) combined excision. 

This area merits a discussion for itself. 

With regard to the right colon our scries is not large enough to be of statistic.il 
value. A complete extirpation of the ilco-colic and right colic tVunks i.s necessary -ind 
a side-to-side ileo-transversc colostomy gives good results because an .-idcquate stoni.i 
can be made. 

The contents of the bowel are fluid .and tfie contractive power of the rigfit colon 
much less than the left colon. 

I have performed the I?aul-Mikulicz type of operation on this side, advocated by 
Lahev, on only four occasions and from niy small experience its main di.sadvant.igc is 
the skin excoriation with delayed hc.iling. 

l^he skin c.in be kept in ,i good st.ite for the first five or six d:ivs with a tied-in soft 
catheter att.iched to a low-pressure .suction apparatus but the diflieultics arise when the 
enterotome is applied. I think it is an advantage to gun-barrel ileum to colon for at 
least six inches and cru.sh the spur to a much greater depth than on the left side, a 
loose-fitting, soft-acting long .Spencer- Wells being ajiplied after the initial application 
of the enterotome. , , . 

r tvotild certainly advocate this method ni two circumstances; First, in tfie ca.se of 
adherent growths in which dissection h.is been unavoidablv prolonged and the patient’s 
condition docs not warrant the time ncces.sarv, for a careful anastmiiosis. Sceondfv. in 
those cases in which the degree of obstruction is found u, be subacute and greater than at ' 
first estimated. 
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Steatorrhoea due to Lymphatic Obstruction 

By R. S. Bruce Pearsox^ D.M., F.R.C.P. 

The syndrome associated witK the passage of fat in the stools is of exceptional interest 
both because of the difficulties of differential diagnosis and the still greater difficulty in 
understanding the pathological basis for the biochemical abnormalities tvhich develop 
secondarily. The following table shows briefly the conditions in which fat may be found 
in excess in the stools; 

STEATORRHCEA 


Sprue 

Hillary 

1776 

r Non-tropical sprue 

J Richartz 

1905 

^ IdiopatWc steatorrhoea 

1,, Adult cceliac disease * 

i Thaysen 

1921 

Coeliac disease 

Gee 

ISSS 

Steatorrhoea due to lymphadenopathy 

GuU 

1855 

Intestinal lipcdj^trophy 

Whipple 

1907 

Steatorrhcca v,*ith chyladenectasis 

Pancreatopenous steatorrhcEa 

Gastrocolic fistula with steatorrhoea 

Glyn & Rosenheim 

193S 


The lipodystrophy of Whipple and the chyladenectas'is of Glyn and Rosenheim- are both 
great rarities which will not be discussed further. Pancreatogenous diarrhcca, which may 
be very difficult to differentiate from the sprue syndrome, will also not be considered more 
fully, nor will the steatorrhcea found in gastrocolic fistula. 

There remain tropical sprue, idiopathic stcatorrhoca, cceliac disease and steatorrhoea due 
to lymphadenopathy. Thayscn, in his monograph “Non-tropical Sprue”, maintains that 
the first three of these conditions are identical, varying only with the age of the 
patient and environment in which the condition is acquired. There are objections to 
this view but the clinical picture has many features in common. Izod Bennett and 
Hardwicke have drawn attention to the widespread disturbance of metabolism encountered 
in these conditions of uncertain pathogenesis. In the following table the main symptoms 
of idiopathic steatorrhoea are shown with the biochemical abnormalities or disturbance 
of function that give rise to them. 

IDIOPATHIC STEATORRHCEA 
General Symptoms : Diarrhcca, fatigue, loss of weight, pigmentation. 

Corresponding symptoms or signs ^ 
rBuIk>', p^e stools. 

s Dilatation of small imesiine and colon, 
t Meteorism. 

/Tetany. 

\ Osteoporosis with loss of weight. 

• CEdema. 


Other associated abnormalities of function : 

Failure to absorb 

Iron Microcytic ana*mia 

Castle’s factor Macrocytic anamia 

r Red smooth tongue, stomatitis 
Vitamin B complex -S Cheilosis 

l.PcUagra-Ukc lesions of skin 

That a somewhat similar symptom complex can arise as a result of obstruction of the 
lactcals has long been recognized. As already mentioned Gull drew, attention to this in 
1855. Ryle published two cases in 1924 in which tuberculosis of the mesenteric glands 
" as associated with a long-standing history of steatorrhoea. In a recent paper (1944) Klein 
and Poner described a very remarkable case in which there was eventually failure to 

abmrb fat, carbohydrate and protein due to tuberculosis of the mesenteric lymph nodes. 

Hamilton Fairley and Mackie, who have recorded cases in which lacteal obstruction was 
due to Hodgkin’s disease and to lymphoma point out how difficult the differentiation 
between tropical sprue and steatorrhoea due to lymphadenopathv mav be. 

M\v — M ed. 1 


Biochemical abnormality 
High fecal fat 

Low serum calcium 
Low serum protein 
Flat sugar tolerance curve 
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My purpose in describing the three following cases is further to emphasize the similarity 
between these two groups of cases — idiopathic stcatorrha'a and stcatorrhocn due to lacteal 
obstruction. 


Case I. — The first case is that of a woman aged 45 years, first seen in April 1942. She 
complained of a sore tongue which she had had for eighteen months — due to numerous 
aphthous ulcers ailecling the tongue and gums. She stated that she had suffered from 
attacks of diarrhoea over a number of years. On investigation rite was found to have a 
macrocytic anaemia and a high faecal fat. Investigations carried out at this time were 
as follows : 


Total 

r.n% 

•is% 


Fffical fat 
Split 
32% 
23-0% 



Hb% 

70% 


C.I. 

B.S.R. 

Serum Protein % 



Total Alb. Glob. 

1-1 

30 mm.’ 


1-28 


0-3% 3-0% 2’7% 


After six months erythema nodosum developed, the B.S.R. rose from 10 mm. in May to- 
17 mm. in October, and 30 mm. in December. There was a slight irregular temperature. 
A chest X-ray at this time showed enlarged mediastinal glands and a small bunch of 
glands appeared above the left clavicle. These were removed for section and showed 
the following characteristics reported by Dr. Duncan Clay : “The whole gland is occupied 
by bulky rounded masses of epithelioid appearance. Very occasional giant cells can 
be found. There are a number of irregular areas of somewhat atypical caseous necrosis. 
The cell masses are separated by narrow zones of lymphoid tissue. The diagnosis 
appears to rest between an atypical tuberculous reaction and Boeck's sarcoid. ’ It was 
concluded that a similar condition aflected the mesenteric glands. . . . , 

The Mantoux reaction was positive to 1:1,000 O.T. in December 1942. A diagnosis ol 
tuberculous lymphadenopathy was made in this case, although the late development ,oi 
erythema nodosum was difficult to explain. Treatment wasvwith vit. B. plexan, calcium 
and radiostol. The tongue condition was rapidly relieved but the anaemia was refractory 
and only slightly improved. Now, after three j'ears, she is symptomatically well althougn , 
the recent hmmoglobin is only 82%. A blood-sugar curve carried out this year was 
within normal limits. A radiograph of the chest now shows that the enlarged root-gianos 
have returned to normal size. • . /n u' 1 

This case had the following features in common with idiopatliic stcatorrhocn: (I) Higii 
faecal fat; (2) sore tongue; (3) macrocytic an.xmia. Tetany was never demonstrated.. The 
diagnosis in this case depended oh the appearance of glands above the clavicle, the irregular 
pyrexia, and the chest X-ray. 


Case II. — D. E., a boy, aged 15 years. Admitted in February 1940 with a Insfory of 
diarrhoea of four months' duration. He had recently had some frequency of rnicturition. 
He was thin with a prominent abdomen which felt doughy. There was a history oi 
some swelling of the legs for a few weeks at the onset of the condition but this was 
never present after he was admitted to hospital until shortly before his death a year later. 

He did not appear ansmic but the haemoglobin was 80%,, his white blood-count was 3.400 
and blood sedimentation rate 4 mm. and 5 mm. An X-ray of the intestine showed that 
the bowel was closely applied to the lower part of the ascending colon, and that there 
was some delay in the passage of the meal into the caecum, the appearance being sug- 
gestive of plastic peritonitis. His Mantoux was negative to 1:10. An X-ray of the 
spine showed changes of Scheuermann’s disease (osteochondritis). There was complete 
achlorhydria. 



Ftccal fat % 


Total 

Split 

UnspHt 

79-7 

fiO-O 

29-7 

831 

37*8 

45 '.3 


On low fat diet 

27-0 

350 

320 


Serum 

calcium 


mg. % 

B.S.R. 

■ Scrum protein 
Total Alb. 

/O 

GJob. 


• BJood-sugar curve* ■ 

C-1 

6 mm. 

2-9 

2-S 

01 

i ; 

Resting .^... 

1 

108 mg. 7o 

too 

G-8 

4 mm. 

.3*3 

2-8 

0*5 

1 1 

[ hr. after 

50 grammes 

13.3 

130 



3*25 

2-20 

105 

2 

' glucose 

114 


In spite of the low serum calcium, tetany never developed and Trousseau’s sign was 
persistently negative. He was treated with a low fat diet, calcium gluconate and cam- 
polon 2 c.c. daily. He ran a mild intermittent pyrexia up to 99° at first but this fell after 
six weeks and he became apyrexial. Agglutination tests to the coli-typhoid group were 
negative. 

In February 1941, a year after his fir.st admission he was admitted with right-sided 
abdominal pain and passage of blood and mucus in his stools. He was very emaciated, 
with a high temperature. A mass could be felt in the right iliac fossa. He died shortly 
after admission. „ 

At necropsy there was a collection of pus in front of the bladder and contained in a 
thick-walled cavity., Ths tip of the was included but was not obviously 

diseased. Some free fluid was present in the abdominal cavity and there were numerous 
haemorrhages into the mesentery and the peritoneal coat of the bowel. 

The small intestine was contracted 3^° not abnormal. The colon was very thickened 
and oedematous, partiimlarly in the sigmoid ^gion which was matted to form the wall 
of the abscess cavity. There were submucous hiemorrhages throughout the colmi Grape- 
Uke bunches of cysts containing clear fluid were seen adherent to the peritoMal cover- 
ing of the intestine.s— single cysts were also observed. ^ liiuneai cuvci 

On section these dilated spaces were found to be lined by a single layer of epithelium 
and were thought to be lymphatics. Much enlarged lymphatic spaces Wre sera m tlie 
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submucous layer of the small intestines. The mesentery was thickened and md^atous, 
and the mesenteric IjTiiph glands were difficult to find, and were not enlarged. On 
section they showed some^ chronic inflammatory change but no evidence of chyladenectasis. 


In this case the high faical fat, low serum calcium, low serum protein and terminal 
haemorrhagic condition, possibly due to failure to absorb vit. K, were all present. The 
blood-sugar curve was, howerer” normal, the anmmiamnly slight and, again, there was an 
intermittent pyrexia. The dilated lymphatics indicated obstruction to the lymphatic flow 
although the exact site of this was not demonstrated. The condition was clearly inflamma- 
tory in origin and it was presumed that the chronic abscess had arisen before he was 
first seen and was responsible 'for maintaining a low-grade inflammatory' process with 
consequent lymphatic obstruction. 


Case III — ^F. C., a man aged 55 years, who had complained of weakness and dyspnoea 
for eleven months. He stated that he had had attacks of diarrhoea off and on since 
the age of 21. He had had dysentery during the last war. For two months before 
admission he had had diarrhoea with pain in the left iliac fossa. At times he had cramps 
in the fingers of a' few minutes’ duration. • 

On admission to Leatherhead Hospital in May 1942 he was under the care of Dr. Philip 
Ellman to whom I am indebted for the notes of his early investigations. He was found 
to be thin and emaciated, with a distended abdomen. A barium enema showed a greatly 
distended colon, and this was also seen in the course of a barium meal and follow-through. 



Facal fat % 

Hb% 

C.I. 

Serum 

calcium 

mg.% 

Total 

33 

Split UnsoUt 

25-4 7-6 

50 

109 

7-1 

1942 41-4 

23S 17G 

40 

1-23 

7*3 

After treatment 

102 

“ . 

90 

1945 


' 5G 

1*2 

C-3 


Semm protein % Blood-sugar cui^'e 

Total Alb. Glob. 


Fasting ... 87 mg. % 

100 

p - 1 I hr. after OS 

" ('50 grammes 109 

2) glucose 109 


He improved greatly with a low fat. high protein diet, with liver injections, calcium 
and vit. D by mouth. 

He was seen at intervals for the next two years but refused to take any form of treat- 
ment and was readmitted in November 1944 with severe diarrhoea and lassitude. His 
tongue was red and sore; he was generally pigmented. Fresh blood was present in his 
stools. He had a high swinging temperature. A few days after admission he coughed 
up blood-stained sputum — a chest X-ray was normal. 

His condition deteriorated and he died sixteen days after admission. At necropsy 
there were purpuric hemorrhages on legs and arms : the lungs appeared normal except 
for blood-stained froth in the right eparterial bronchus. The glands at the root of the 
lung were not enlarged but felt firm and on section showed an appearance suggesting 
neoplastic infiltration. 

The intestines, including the colon, were contracted and did not appear abnormal. The 
mesenteric glands were small, but one was removed for section. 

The microscopical appearance of the' bronchial and mesenteric glands was identical 
and is described as follows by Dr. F.- G. Cook: “All showed a loss of normal gland 
architecture, multiplication of reticular, cells, many multinucleate forms, and a fair 
number of mitoses. In places there was invasion beyond the capsule into the surround- 
ing tissues.” A diagnosis of reticulosarcoma was made. 

In this case, which simulated -idiopathic stcatorrhoea in great detail, ive have steatorrhoea, 
macrocytic anKmia, low serum calcium with tetany, low serum protein, flat sugar curve, 
sore tongue and terminal haemorrhagic tendency. 

These three cases all showed a number of the clinical features usually associated with 
idiopathic steatorrhoea : in two disease of the lymphatic glands was demonstrated and in 
the third a chronic inflammatory condition of the bowel and mesentery which was thought 
to have led to lymphatic obstruction. The flat sugar curve, found in one of these cases 
and the low serum protein in two are of especial interest and indicate that though the 
primary lesion may be in the lymphatic system, the absorption of food substances other 
than fat is indirectly affected. 
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[A/fly 29, ]945] 

DISCUSSION: THE PHYSIOLOGY AND TREATMENT . 

OF STARVATION 

The President (Dr. GcofTrcy Evans) said that the subject of discussion was protein 
hydrolysate as used in the treainicnt of starvation conditions found among prisoners of 
tvar, tlic victims of the German concentration camps, and otiicr suA’crers from famine 
in liberated Europe. 

The discussion was preceded by an cxhiltition of photographs .shotving examples of 
the physical conditions of those found in the concentration camps, and the projection of 
two reels of film illustrating the .same subject. 

In introducing the latter the President .said that the Council of the Section had thought 
that members would like to have the ojiportunity of seeing these films. Tlicy were the 
same films as tvere to be seen in the news theatres, but they would furnish the background 
for the interesting and informative communications which were to be made, one of 
them by Dr. Janet Vaughan, whom they welcomed on her return from the Bclsen camp, 
where she had been trying out protein hydrolysate and other methods. 

The films embodied a certain amount of extraneous matter, such as illustrated inter- 
views with prominent people, but they also .showed the recent British delegation of ten 
members of Parliament visiting Btichenwald camp, and the expression on their faces 
was more eloquent than a lot of detail of the tragedies they were witnessing. The 
camera did not shrink from depicting the heaps of dead bodies, all extremely emaciated, 
nor from obtaining close-ups of the inore-dcad-than-alive survivors, people reduced to a 
gaunt and apathetic condition. There was no .special medical interest in the films, but 
they did bring home to the crowded audience the nature -of the problem which taxes 
medical resources to the full. 

Dr. H. E. Magee: Starvaliou cnid protein hydrolysates. Physiological considerations. 

In the terminal stages of starvation in man, signs and symptoms related to the gastro- 
intestinal tract arc conspicuous features. These are copioiis and persistent diarrhma with 
progressive dehydration and the other effects which follow from the inability to absorb 
foo'd and fluid. 

Observations made by medical men at an earlier period of tbc war on people in the 
extreme stages of starvation indicate that the onset of these symptoms almost invar- 
iably presages a fatal end, in spite of treatment. The source of this evidence I cannot 
reveal at present but corroboration has come from China (Laycock, 19-U) and from 
Bengal (Cuthbertson, 1944). Subsequent speakers will give their experience of starva- 
tion in liberated Europe. 1 confine myself to the physiological basis of the symptom- 
atology and of the method of treatment by intravenous protein hydrolysates. 

Between 1927 and 1933 I had, with sevcr.al colleagues, been studying in different 
animals the functions of the alimentary canal and j^articularly absorption by the small 
intestine. Absorption is fundamental to all the other jiutritional processes; it is the 
bottle-neck and if it fails then all the other processes fail too. Failure of ab.sorption 
seems to me to be the essenti.al le.sion in starvation. The experimental evidence I quote 
points to progressive decline in the efficiency of .absorption ns the period of fasting is 
increased; the evidence also suggests that the metabolic processes also suffer. 

Cori and Cori {1911) found that glucose and fructose arc absorbed by rats more slowly 
after a forty-eight than after a irvcnty-four hour fast. This finding was confirmed on 
several occasions in my laboratory. Here is an example of results obtained (Horne, 
McDougall and Magee, 1933). The aver.age absorption coefficient for glucose (grammes 
glucose absorbed per 100 grammes rat per hour) for a group of rats not previously 
fasted w'as 0-184; in a group previously fasted twenty-four hours the AC was 01 22, 
the difference (31%) being significant statistically. In the same series of experiments 
we observed a curious reversal of the effect of atropine qn absorption; in non-fasted 
animals attopine increased the A.C., in animals fasted twenty-four hours atropine 
decreased it. 

Contractions of the intestinal villi arc believed to play some part in absorption but 
w'hat it is precisely has not yet been discovered. Magee and Reid (J93I) observed tliat 
the movements of the vilh arc more viprous in non-fasted cats than in cats fasted 
twelve hours or more. .Working with fowls, Henry, Magee and Reid (1934) showed that 
the longer the previous fast the lower were the hyperglycamiic response and the 
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specific dynamic action after administering 25 c.c. of 2o% glucose. The sanie dose of 
elucose ahvavs caused diarrhoea in fowls fasted for ninety-six hours or more but, when 
administered to fowls fasted for seventy-two hours, or less, the whole dose was retained 
and absorbed. Recently Perakis and Bakalos (1943) found that the hyperglycaemic 
response to 100 grammes glucose in starving men -was abnormally prolonged. These 
results indicate that deprivation of food, so far from increasing the functional efficiency 
of the epithelium of the small intestine, actually decreases it; they also suggest that the 
metabolic functions of the body are slowed .by fasting. Corroborative evidence has 
recently been published bv Goettsh et a1. (1943) who found in animals, after a period of 
protein deprivation, that 'amino-acids are removed from the blood much more slowly 
than in animals fed on adequate diets. It should be remembered that fasts of twelve, 
twentv-four and forty-eight hours in rats, cats and fowls are equivalent to much 
longer periods of fasting in man. For instance, a fast of about sixty hours often kills 
white mice. 

Magee and Southgate (1929) had found that the epithelium of the small intestine 
is endowed with protective functions against the presence of noxious substances (e.g. 
acids of pH of 1-7) in the lumen. Thus, when .the epithelium was devitalized by 
fluoride or cyanide, the insertion of strong acid solutions into the lumen of isolated 
segments caused movements to cease at once, whereas when the epithelium was intact, 
similar solutions were witliout effect. Evidence .pointing towards the same conclusion 
has also been obtained by several other observers (see Magee, 1930, for references). 

At the time these absorption studies were proceeding. Dr. T. P. Sun was working in 
my laboratorv on another subject. He (Sun, 1927) drew my attention to work he had 
done previously on the effects of fasting on the epithelium of the gastro-intestinal tract. 
He showed that fasts of twenty-four hours or more caused progressive degeneration of 
the columnar cells of the intestine in white mice. After relatively long periods of fasting, 
all excep't the basal portion of the villi became disorganized and degenerated, and, in 
extreme cases, practically no trace of villi or columnar epithelium remained at all. 
Provided the degeneration had not gone too far, careful refeeding caused rapid regen- 
eration of the villi. Changes of the same types are referred to in the book bv Jackson 
(1925). 

These findings indicate that deprivation of food progressively destroys the digestive, 
absorptive and protective functions of the alimentary canal and also,' it would seem, 
impairs the metabolic function. The small intestine is the great portal of entry of 
nutrients into the body and if the essential cells of this viscus are destroyed, as they 
are in extreme starvation, then the administration of food will act merely as an irritant, 
causing diarrhoea and withdrawal of water from the body. Therefore, the aim in such 
cases should be the restoration of the structure and of the function of the intestinal 
epithelium. Since this cannot be done by gi'dng food by mouth, suitable “building stones’’ 
ill appropriate amounts must be given by vein. I would emphasize that amino-acids 
and not whole proteins, e.g. blood proteins, are required, because we must assume that 
the ability of the starved organism to break down whole proteins would be seriou.sly 
impaired. Doubtless blood proteins would help in a general way to maintain the 
patient’s vitality' but they could not be expected to provide at the required speed 
sufficient building stones to effect rapid restoration of the damaged epithelial cells. 
It follows that sufficient glucose should be given, preferably before the proteins, to cover 
the body’s energ)' needs so as to jirevent the amino-acids administered from being used 
up for energy purposes. It also follows that sufficient B vitamins should be administered 
at the same time to cover the oxidation of the glucose. 

The loss of the protective function of the epithelium lays open the intestine to 
infection by organisms present in the food and would explain the presence of ulcers so 
frequently found in persons dying from starvation. The evidence in the confidential 
report mentioned above dealing with observations on people who had died of starvation 
during this war came into my hands when, early in 1943, Dr. Gaunt drew my attention 
to the ivork of Elman and ethers in U.S.A. The findings of these observers were to 
the effect that suit.-iblc hydrolysates had been used with considerable success in die 
treatment of starvation arising out_ of pathological conditions which prevented the con- 
sumption, digestion or absorption of food administered in the ordinary way. Dr. Gaunt 
showed me a review on the subject which he had prepared. At my s'uggekion, he pub- 
lished It (Gaunt, 1944). I encouraged him, and subsequently the repr6sentatives of 
another firm, to pursue their researches as vigorously as pos'sible, because I was of 
opinion that the method of treatment, evidently having pfoved succe.ssful in U.S.A. 
woufd be of inestimable benefit to people suffering from acute starvation. At that time 
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I did not envisage the i)Ossibility of cases of starvation requiring this treatment coming 
to diis country, but 1 was con^'inced that very many cases requiring it would be revealed 
_ when Europe came to be liberated. . I said so in a paper 1 read before the Nutrition 
Society in Warcb 1944 (Magee, 1944<7) and drew attention again to the matter four 
months later in the Lancet (Magee, I944h). 

Dr. Cuthbertson tvill tell you of the part played by the hl.R.C. in this matter and of 
the progress made in preparing the iliycfrolysatcs. I was wrong in my prediction tliat no 
cases of extreme starvation would appear in this country. Tlic hlinistry of Health has 
set up emergency supplies of hydroly.satc ready for immediate use at headquarters in 
Whitehall and in the Kcgional Ofliccs throughout the country. 

In tlie Channel Isl.inds, from which I have just returned, I. saw two cases 
of extreme emaciation in adults. One other case was reported by the Medical 
Olliccr of Health of Jersey and all three have been evacuated to tliis country. 
They have been referred to Dr. Stannus. , I saiv about eight odicr adults, mostly 
men, and about the same number of German prisoners in varying stages of recovery 
from nutritional oedema and emaciation. The history of all tlicsc cases was in general 
outline more or less tlie same. As the diet became more and more vegetarian and 
• therefore more and more bulky and fibrous, the patients became more and more unable 
to eat food of any sort. Oedema set in and then persistent diarrhcea and sometimes 
vomiting. In the more severe cases even milk was not tolerated. Before liberation 
some patients had died and some were operated on for strangulation and intestinal 
obstruction. A few post-mortems were done. There were obseiwed at operation or 
post mortem volvulus of the caecum with spastic contraction of the transverse eqlon :md 
ballooning of the part proximal to it. The large and more rarely die small intesdne 
were thinned out to an extreme degree and seemed to consist ivainly of the serous co.at. 
Ulcers of the large intestine were also sometimes .seen. The.-o findings seem to fit in 
with the pathology of starvation as sketched above. , ' • , 

The surgeons on the Islands also informed me that at first perforation of peptic ulcers 
was relatively common and subinvolution of the uterus has been common throughout 
the Occupation. They also said that die incidence of appendicitis was much lower during 
the Occupation than before it. Since the liberation of the Islands the great bulk of the 
population has been "suffering from constipation, sometimes very obstinate. I met the 
whole medical profession of the Islands and all, without exception, deplored the return 
to white bread which came in ivith the relieving forces. They expressed the hope that 
arrangements would be made for them to be supplied with flour of sonicwhat higher 
extraction. They do not wish to return to the coar.scly ground wbolcnical flour which 
they had during the Occupation but expressed a preference for a flour about nii-'.-way 
between the present iiliite flour and wholemeal. 
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Dr. D. P. Cuthbertson, Medical Research Council'. In the ab.sciicc of all food the 
body’s supply of energy is, after the first day or two. dcriied from its stock of protein 
and fat— 13% being derived from the former and 87% from the latter. Thus the 
fat content may largely measure the days of survival. Even in partial inanition body 
protein will be used up and the extent to wbicli the different organs ivill be depleted is 
almost certainly inversely proportional to their importance in" survival. Insufficient 
information exists for us to knoiv exactly the order of priority of the various organs 
and tissues but it is obvious that the vital organs must be kept functioning. 

The plasma protein Icvclps the most accessible index of the state of the body proteins 
but its interpretation is sometimes difficult unles.s blood volume studies arc also performed. 
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If facilities are available a nitrogen balance yields more accurate information of the 
protein state. 

To reverse the effects of protein deficienev protein must be given by mouth or, if that 
route is impossible or hopelcsslv inadequate, then by vein either as tntact protein or m 
the hvdrolvsed form. When tt was realized that -before the body could utilize the 
protein of the food it must first be split into amino-acids by extensive enzymic hydrolysis, 
it was but a step to consider feeding the organism with the split products themselves. 
As lone ago. as 1913 Henriques and Andersen demonstrated that 'nitrogen equilibrium 
and even retention could be attained in the goat when an enzymic digest of goats 
flesh was administered intravenouslv as the sole intake of nitrogen. The -therapeutic 
implications of this did not follow until some twenty-six years later, although the possibility 
of supplving amino-acids parenterally had been suggested from time to time. In 1939 
Elman and Weiner reported the application of a casein hydrolysate to the intravenous 
alimentation of human subjects and it is interesting that the preparation which they 
used was an acid hvdrolvsate of casein refortified with tryptophan (which is lost 
during digestion with 'acids) and supplemented with additional methionine or cystine, 
as these investigators considered that the level of llie sulphur-containing amino-acids 
in casein was not optimal for tlteir purpose. Evidence of utilization, ns vvell as 
therapeutic effects, were observed by these workers in their patients, Cox and , Mueller 
(1939) next reported that an enzymic hydrolysate of casein containing all the amino- 
acids of casein was capable of rnaintaining nitrogen balance and promoting growth. 
There then followed clinical observations on this product by several American workers. 
The indications were tltat it was well utilized, but that reactions might be observed. 
With improved raetliods of preparation the occurrence of reaction.s have apparently 
almost disappeared and thousands of intravenous infusions have now been given with 
enzymic (pork pancreas) hydrolysates, particularly of casein, but occasionally also of 
meat and whole beef-serum (reviewed recently by Martin and Thompson, 1943; Gaunt, 
1944; and Cuthbenson, 1944). These reports have mainly referred to studies with one 
American product “Amigen” which is an enzymic hydrolysate of casein. lOO^i 
alimentation with tltis product and glucose over a period as” long as forty days has 
been recorded by Albright (1944). Other workers have explored the use of papain as 
the proteolytic enzyme best suited for this work, since its ojitimum temperature is in the 
region of 50° to 60° C. at which level bacterial growth is inhibited. Its disadvantage is 
that the degree of hydrolysis is lower than with trypsin which, in die form of pancreatic 
extract, produces a more effective degree of splitting but at a temperature which, unfortu- 
nately, favours bacterial growth. Beattie et al (1944) have reported success with a casein 
hydrolysate produced by submitting casein first to the action of papain and then complet- 
ing the digestion with trypsin. ITie elimination of pyrogens from pancreatic digests is 
an extremely difficult problem and requires the strictest aseptic technique. It is for that 
reason that it has been found safer to test out for intravenous feeding in the present 
emergencies an acid hydrolysate refortified with l-rryptophan. It is still necessaxv to 
determine if an acid hydrolysate fortified with tryptophan is nutritionally as good as an 
enzymic hydrolysate. 

It is obvious that there is no physiological reason for giving protein hydrolysates to 
patients who can ingest, digest and absorb sufficient protein to serve their actual require- 
ments or at least in amounts sufficient to bring them into a fit state to accomplish this 
in a reasonable space of time. In view of the risks of reactions and infection it is not 
wise to submit ill patients to iinneccssaiy forms of treatment. It is therefore onlv when 
the patient’s capacity to ingest, digest or absorb is seriously affected that the administra- 
tion of hydrolysates by vein is indicated. 

Protein hydrolysates can also be ^ven orally and it was thought they nould be suitable 
in a conipact and acceptable form for administering considerable amounts of amino-acids 
without the fear of pyrogenic reactions. Unfortiinatch', they are generally unpalatable 
even to starving men. Casein is a particularly bad offender” in this respect; hydrolvsed 
meat protein is less obnoxious. It is possible to mask the taste of these* hvdrolvsatfrs to 
some extent with suitable fl.avouring agents, but much more work requires to be” done in 
this field and it may be that with fiirdier trials on different proteins or mixtures of 
proteins more edible digests will be attained. Although intragastric drin inav offer a 
means of overcoming the disagreeable taste, nevertheless this, method of .-ilimentation is 
not exactly a pleasant procedure and I hope that Dr. Vaughan will be able to eive vou 
, her experiences of this in the field. 


There is reason to believe that in starvation the alimentarv enzvmes mav .share in the 
generalized protein depletion and that the power to digest will therefore be'eame affected. 
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Dr. Magee has already mentioned the changes which appear to take place in the absorp- 
tive .surface of the intestinal epithelium. The degree to which protein hydrolysates will 
be elTective orally or by stomach tube will obviously depend on the absorptive eapacity 
of the intestinal muco.sa and thi.s will vary with the state of the patient. It may be 
found thlit if these processes of digestion and absorption are affected pnri passu the capacity 
to absorb predigested protein may in elfcct be not much greater than the power to digest 
and absorb intact protein. Accent c.vpcriencc docs point to die value of, skim niilk in 
starvation cases buf-.wc must await further information on this from tho.se oh the .spot. 

If amino-acids arc stlpplicd williout readily available carbohydrate, they will largely 
be deflected for energy purposes instead of repair. To' avoid this it is necessary to 
cover the energy requirement as far as possible -.vith glucose. It. can be given by vein 
simultaneously with the hydrolysate or by gavage in those too ill to sip. Otherwise it 
should be given orally so that its absorption coincides with the absorption of the amino- 
acids. The amount of glucose to be given .should be some' three times that of the protein. 
Thus if 50 grammes hydroly.sate are given per day the glucose intake should be 150 
grammes. This intake provides some 800 caloric.s. If possible double this amount should 
be given. It may be that deficiency in digestive power and 'absorptive power will go 
hand in hand, and if thi.s is so, skim milk plus glucose may well be as effective a line of 
treatment as the giving of hydrolysates and glucose, and it has the obvious advantage of 
being less disturbing. 

The only report so far published on the use of protein hydrolysates m the treatment 
of starvation comes from India, Papain digests of meat were used there in the treatment 
of the starving destitutes of the Bengal famine (Narayanan and Krishnan, 19-14; Krishnan, 
Narayanan and Sankaran, 1944). When given intravenously a considerable measure of 
success was claimed" as the result. of intravenous administration of papain digests of meat 
together with glucose to patients who were too far weakened by starvation even to sip- 
fluids, and that if this line of treatment were followed by suitable hospital diet and 
care, the death rate was reduced. Even in comirlicatcd cases the consensus of opinion 
was that if the specified treatment w’as given w'ith hydrolysate and glucose a reduction 
in death rate occurred. As was natural under the very difficult conditions of this investi- 
gation and the pressure of c\cnts, a carefully controlled investigation was not possible 
and the evidence for the favourable effect of intravenous alimentation rests on clinical 
observation. 

During the last few months, before the unconditional surrender of the Germans took 
place, information from the Netherlands indicated that the food situation of the people 
there was very grave. There appeared to be grounds for believing that few people in 
the large towns in N.W. Holland were getting more than 800 cal. per day and that 
they were probably getting in the region of 400 cal. Further, this very low intake of 
food was occurring at the end of a long period of steadily dwindling food supply and 
reports indieated that the strength and endurance of the Dutch people was waning. 
After considering the data available the Netherlands nmhoritics and the military authori- 
ties eoncerned agreed that the food situation in N.W. Holland was so serious that special 
measures would be required if a large proportion of the population ivere to be resuseitated: 
being fmpressed by the evidence in favour of the use of protein hydrolysates they invited 
the Medical Research Council to advise on the provision of suitable preparations in 
adequate quantity. At the same time a .sclicinc for the application of the emergency 
treatment was agreed upon with the Netherlands authorities; this scheme included not 
only the formation of relief teams but also full provision for clinical and laboratory ■ 
study of the cases of e.xtrcme starvation, so that the best method of treatment might be 
determined without delay. As the result of tvork carried out during the last eighteen 
months by its Protein Requirements Committee, the Medical Research Council was in a 
position to give the necessary technical advice, and in view of the urgency of the need 
the Ministry of Food and the Ministry of Supply took immediate steps to increase pro- 
duction; with ivhole-heai ted co-operation of the films concerned the amount of mateidal 
which was asked for was produced in le.ss than the specified time. Since it also seemed 
desirable to test the efficacy of plasma and scrum in the treatment of extreme starvation, 
large supplies of these materials were requested and were furnished by the Lister Institute. 
The work in Holland is now in progress. Representatives of the Medical Research Council 
and of the Ministry of Food, together rvith American experts, ;jre acting as scientific 
advisers at the invitation of the Netherlands Government. 

The acute phase in the problem of treatment for extreme starvation may well be over 
in the next month.' It has already concerned a proportion of British prisoners of war and 
large numbers of occupants of enemy concentration and labour camps. Recently the 
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Medical Research Council, ;at the request of the military authorities, nominated 
a further team of three experts to proceed to the Continent to study the , value 
of protein hvdrolysates in the treatment of starvation. Provision has a'so been 
made for material to be available for repatriated prisoners of war who may reach h.hl.b, 
hospitals in urgent need of treatment. All these demands have increased the need for 
medical personnel, and use has been made of Belgian and British medical students who 
were enrolled, trained, and organized, in anticipation of such a need. Two methods of 
treatment were envisaged. In the first a solution of protein hydrolysate, which may 
be prepared fay complete enzymic digestion (“Antigen”) or by acid hydrolysis and subse- 
quent fortification with tryptophan, was to be given by' intravenous infusion. The. second 
ihethod consisted in the administration of the hydrolysate by slow intfagastric drip, and 
in this case the material was to be enzymic digest of casein or meat in which the digestion 
has not been carried so far. In both cases glucose was to be given in large arnount to 
provide energy and thus to spare the amino-acids for purposes of repair. Vitamins were 
also provided in the glucose or separately to enable the glucose to be utilized and prevent 
the development of acute deficiency states. Although it uas anticipated that successful 
treatment should lead within three days to resuscitation to the point at which ordinary 
food might be taken it was nevertheless obvious that only experience in the field could 
determine what line of treatment was best. 

It is still impossible at die present stage to predict' the ultimate value of the protein 
hydrolvsate treatment in extreme starvation. We awnit further information from our 
observers in the field and laboratory. The indications are that the lines of treatment 
which we were called upon to suggest may well require drastic alteration. Apart altogether 
from the prospect that the availability of protein hydrolysates may provide a possible 
therapeutic measure in the present medical emergency, the observations which are being 
made may be e.xpected to have a bearing not only on the immediate problem and that 
likely to be encountered in the 'Far East but also on tlie tre.'itment of all conditions of 
malnutrition associated with impaired ingestion, digestion or absorption of food over a 
prolonged period of time. 
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Dr. Hugh Siannus: Protein liydrolysates have sprung rather suddenly into some promi- 
nence; in fact there are already signs that they might attain the unenviable position of 
being regarded as a panacea for all ills! This afternoon, however, we arc more parti- 
cularly’ interested in the use of protein hydrolysates in starvation. 

It may not be possible to give a very precise and detailed account of the bodily changes 
in starvation, but it is known that, associated wiih the extreme emaciation, there is a 
marked loss of protein in the tissues — and that to save life the first essential in treatment 
is to restore protein. The exhibition of protein hydrolysates is only one among other 
methods which might be eraploved to attain this object. 

Let me briefly recall some of the generally accepted beliefs in regard to proteins and 
their con.stituent amino-acids. Proteins arc of course the essential constituents of the 
protoplasm and nuclei of tissue cells. They are also important fpetors in the osmotic 
relation between intra- and extracellular fluids and in maintaining the osmotic pressure 
of the blood. Specific proteins enter into the composition of enzymes, hormones and 
antibodies. Some twenty to dtirty different amino-acids have been isolated from animal 
and plant proteins. Eight to ten of these are essential for human needs, the quantitative 
requirements of each being unknown. By combinations of these amino-ncids in different 
order, or in different amounts, or by the omission of some and the addition of others an 
almost infinite number of different proteins becomes possible. The actual number of 
proteins is very large — for each kind of animal and plant has proteins peculiar to it; 
each kmd of cell in the tissues of each of the different living beings has its own proteins 
differing from those of- other cells of the same body. 

It has been estimated that there are some 1,600 different types of protein in the bodv 
of man. Normally proteins taken in food are broken down' in the course of digestion 
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into their constituent amino-acids. These arc absorbed frpni the gut and pass into the 
blood-stream whence they arc taken up very rapidly by the tissue cells in such proportions 
as each type ot cell requires to build up its own .specific proteins. 

The amino-acids are the stones or bricks, referred to by Dr. Magee, with which each 
cell builds its own structure. Normally some proportion of the liberated amino-acids arc 
dcaminated by the liver with the formation of carbohydrate. In the absence of exact 
knqtvlcdgc upon the subject it tvas considered probable that in progressive starvation, 
while some tissues might exercise a priority in regard to any available protein, the 
functions of the various tissues would one by one fail — among them tbc functions of 
digestion and absorption. 

Doubt also existed concerning the failure of tbc complicated .systems of enzymes, 
hormones and antibodies above-mentioned. Again presuming that breakdown and 
resynthesis would be necessary before any intcrebange of proteins could take place — for 
example, bettveen the blood proteins and tissue proteins — tbc value of supplying the 
former by means of intravenous plasma appeared uncertain. 

The plasma proteins arc synthc.si/.ed by the liver. The total pla.sma protein is. about 
7 g. per 100 c.c.; the ratio of albumin to globulin is as 4 to 3. The albumin contributes 
80% of the osmotic pressure of the blood due to proteins. The albumin fraction is 
believed to be the first to be reduced in starvation. 

A fall in plasma protein indicates a pronounced loss of tissue protein. It has been 
calculated that a reduction in jilasma albumin from 4 to 3-5 g. % would mean a reduction 
of the total plasma albumin by 17 g. or oi-.e-cightb part. At the .same time tbere would 
be a loss from die body tissues of at least 510 g. protein. The pla.sma albumin concen- 
tration may return to normal probably long bcfoi'c tbc protein of the body tissues is 
made up. ” , 

Such briefly was the picture of the conditions in starvation to meet which protein 
hydrolysate therapy was introduced — a complex ]iicturc of many unknowns. 

Provided a patient could swallow', and provided he could digest. and .absorb the requisite 
amount of proteins, this could be supplied in some suitable .form such as reconstituted 
spr.ay-dricd skim-milk powder by mouth, or if he were unable to swallow, then by nasal 
tube feeding. - If he were unable to digest then proteih hydrolysate would be given by 
mouth or by gavage, i.c. a drip nasal feed. Lastly, if he could neither sw.ajlow, digest nor 
absorb, then resort would be had to the intravenous administration of protein hydrolysates. 

In practice things are turning out rather dilTcrently. 

These .views ivere rather shaken in my owm case when called upon one evening to 
advise upon the treatment of a man in an E.M.S. hospital, one from among the first 
batches of released jirisoncrs of war repatriated to this country. 

He was in the last stages of starvation with an extreme degree of emaciation and 
dehydration, unable to move or converse and, in tbc opinion of the R.M.O. under whose 
care he was, unlikely to live through the night. He resembled exactly one of the corpses 
depicted in the photographs we have seen. 

He had a Flexncr infection which had failed to respond to sulphaguanidinc, or it 
might be more correct to ^ay that the diarrhoea persisted. His condition had continued to ' 
deteriorate in spite of blood transfusion and plasma by vein. He was having difficulty in 
taking his milk diet. It appeared to be a case demanding intravenous nrotein hydrolysates. 
However, at that moment I had none and the case was urgent. Instead, he was given a 
glucose-saline intravenous drip, a crude liver extract was administered parentcrally and 
tcaspoonful feeding with pounded liver substituted for the milk diet. The response was 
dramatic, the diarrhCca ceased, and one began to wonder whether the use of hydrolysates 
would not he more limited than as first supposed. A second case re.sponded in a .similar 
manner. 

The use of liver is a form of treatment possibly worthy of further consideration. It 
supplies protein, and probably other important factors, in small bulk and obviates the' 
administration of a large quantity of fluid at a .stage when the giving of much fluid w'ill 
cause oedema and diarrhoea. I believe al.so that parentcr.'il crude liver extract c.xcrts a 
specific action in promoting absorption from the bowel. 

Among the considerable nuinbei of rctiiined piisoncis of tvar detained in hospital I 
have had the opportunity of examining, signs suggestive of protein deficiency have been 
-ilmost universal. Many .show, besides, all kinds of signs combined into mi.xcd syndromes 
which one recognizes as indicative of vitamin deficiency. Among these — conjunctivitis, ■ 
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cheilosis, angular stomatitis, stomatitis, glossitis, change,? in the hair, panesthesiK, 
acrocyanosis, altered reflexes, crazy-pavcment skin, pellagrous eruptions, occ. Antemia 
is common, in some of megalocytic type, and diarrhoca- 
Clinical experience and judgment are essential in dealing with these cases, to taie but 
one example— -diarrhoea. This may be due to .an unsuitable diet, to an infection, to 

protein deficiency or a deficiency of nicotinic acid. 

Drs. Janet Vaughan, C. Dent, and R. Pitt Rivers: The value of hydrolysates in the treat- 
ment of severe starvation.— At the invitation of 21st Armv Group the Medical Research 
Council were able to send a team out to Europe at the end ,of April to study the possible 
value of hydrolysates in the treatment of starvation. Before discussing the scientific 
results of this study I should like to pay a tribute to the help and encouragement the 
team received from all the R.A.M.C. personnel witli whom it came in contact — parti- 
cularly to Major-General Phillips, D.M.S. 2lst Army Group, to Brig. H, L, Glyn Hughes, 
A.D.M.S. 2nd Armv, and Lieut.-Col, J. A. D. Johnston. Commanding hledkal Officer at 
Belsen. The world has heard a great deal of the horrors of Belsen — it has heard all too little 
of the gallantry of the handful of men and women, the staff of a field ambulance, a 
casualty clearing station and a mobile laboratory, who had the courage to tackle one of 
the most terrible and immense medical problems that has ever arisen. The team arrived 
late on the field when the wor.st tias over and additional help was coming in, but I shall 
always feel it was a high privilege to have seen what men and women of goodwill can 
accomplish in the face of almost unimaginable horror and difficulty. 

The scientific problem was twofold ; (a) To determine whether hydrolysates were effec- 
tive in the treatment of severe starvation; (h) to determine whether their use was practical 
under field conditions. The answer to both questions was Tn the negative. The materials 
to be tested can be divided into two groups— ‘one to be given by intravenous injection 
and one by mouth. The intravenous materials were: (1) Amigcn — an American product 
which is an enzymic digest of casein; (2) an acid digest of casein fortified by tryptophan; 
(3) serum. The oral materials were; (I) Hydrolysate; (2) spray -dried milk. All were 
given with glucose and added vitamins. Following the instructions provided by the 
Medical Research Council for use in the treatment of starvation in Holland, a dose of 
approximately SO grammes of hydrolysate was given daily in 2-5% solution in the case 
of the intravenous preparation for two days and on the tHird day 25 grammes of hydroi 
lysate was given in the morning followed by 60 grammes of milk powder in the afternoon. 
Patients on oral hydrolysate received 50 grammes hydrolysate for two days and 25 grammes 
on the third day followed by 60 grammes milk powder. Patients on milk alone received 
120 grammes milk powder daily for three dat-s. On this dosage patients were in negative 
nitrogen balance and in later observations a higher dosage of oral material was given. 

The following investigations were planned: (1) Total plasma protein estimations before 
treatment began and daily while under treatment. (2) Differential plasma protein esdma- 
tions and non-protein nitrogen estimations. (3) Estimations of nitrogen intake and nitrogen 
e.vcretion in both urine and fasces. (4) Hremoglobin estimations. (5) Urine examination, 
(6) Blood-volume estimations. Under the conditions of work the blood volume estimations 
were impossible to carry out. 

Laboratory facilities in a German hospital were fair. Hospital facilities tvere primitive. 
The authorities had taken over for use as a hospital a large well-built but incredibly 
diny German barracks. All the furniture had been removed and the rooms were at 
best furnished with plank beds, straw palliasses and blankets. There were ttvo cold 
water taps on each floor to serve about 75 patients. The water supply often gave out 
and then the hospital depended on a cart that might or- might not coroc. Hot water 
we boiled up ourselves on a rather dilapidated primus stqve. For a week there was no 
artificial light except candles in the invesrigartion ward. One English Sister supervised 
four blocks containing about 150 patients each, having to help her on each block two 
Hungarian soldiers, several of the less ill women from the camp and an English R.A.M.C. 
orderly. The team was extremely fortunate, a.s it was given two orderb'es for dav dutv 
and two for night duty. Food was issued from a central kitchen fitted to supply 
four blocks, and was prepared by Hungarian soldiers and women from the camp under 
the direction of a Red Cross relief worker or a Sister. Fourteen thousand severely ill 
people had to be treated under these conditions. It must further be rcriiembered that 
the majority spoke Russian, Polish, Hungarian or Czech and it uas therefore impossible 
for the medical staff to communicate with them in anv wav or to reassure them. Patients 
who were brought into the ward where iltere was ineritahly some apparatus about shouted 

nscht crematorium". If a syringe was used to collect samples or an attempt made to 
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into their constituent amino-acids. These arc absorbed frpm the gut and pass into the 
blood-stream whence they are taken up very rapidly by the tissue cells in such proportions 
as each type of cell requires to build up its own specific proteins. 

Tlte amino-acids arc the stones or Ijrick.s, referred to by Dr. Magee, with which each 
cell builds its own structure. Normtilly some proportion of the liberated amino-acids are 
deaminated by the liver tvith the formation of carbohydrate. In the absence of exact 
knowledge upon the subject it was considered probable that in progressive starvation, 
while some tissues might exercise a priority in regard to any available protein, the 
functions of the various tissue.s would one by one fail — among them the functions of 
digestion and absorption. 

Doubt also existed concerning the failure of the complicated systems of enzymes, 
hormones and antibodies above-mentioned. Again jjresuming that breakdown and 
rc.synthcsis w'ould be necessary before any interchange of proteins could take place — for 
example, between the blood proteins and tissue protcin.s — the value of supplying the 
former by means of intravenous plasma appeared uncertain. 

The plasma proteins arc synthesized by the liver. The total pla-sma protein is. about 
7 g. per 100 c’.c.; the ratio of albumin to globulin is as 4 to 3. The albumin contributes 
80% of the osmotic pressure of the blood due to proteins. The albumin fraction is 
believed to be the first to be reduced in starvation. 

A fall in plasma protein indicates a pronounced loss of tissue protein. It has been 
calculated that a reduction in plasma albumin from 4 to 3-5 g. would mean a reduction 
of the total plasma albumin by 17 g. or one-eighth part. At the same time there would 
be a loss from tlie body tissues of at Ic.ast 510 g. protein. The plasma albumin concen- 
tration may return to normal probably long befor'e the protein of the body tissues is 
made up. 

Such briefly was the picture of the conditions in starvation to meet which protein 
hydrolysate therapy was introduced — a complex picture of many unknowns. 

Provided a patient could swallow', and provided he could digest. and absorb the requisite 
amount of proteins, this could be supplied in some suitable form such as reconstituted 
spray-dried skim-railk powder by moiith, or if he were ttnablc to swallow, then by nawl 
tube feeding. - If he were unable to digest then protehi hydrolysate would be given by 
mouth or by gavage, i.c. a drip nasal feed. Lastly, if he could neither sw;allow', digest nor 
absorb, then resort would be had to the intravenous administration of protein hydrolysates. 

In practice things are turning out rather differently. 

These .views were rather shaken in my own case when called upon one evening to 
advise upon the treatment of a man in an E.M.S. hospital, one from among the first 
batches of released prisoners of war repatriated to this country. 

He was in the last stages of starvation with an extreme degree of emaciation and 
dehydration, unable to move or converse and, in the opinion of the R.M.O. under whose 
care he was, unlikely to live through the night. He re.sembicd exactly' one of the corpses 
depicted in the photographs we have seen. 

He had a Flexner infection which had failed to respond to suipbaguanidinc, or it 
might be more correct to 'Say that the diarrhoea persisted. His condition had continued to ' 
deteriorate in spite of blood transfusion and plasma by vein. He was having difficulty in 
taking his milk diet. It appeared to be a case demanding intravenous protein hy'droly.sate.s. 
However, at that moment I had none and the case was urgent. Instead, he was given a 
glucose-saline intravenous drip, a crude liver extract was administered jiarcnterally and 
teaspoonful feeding witli pounded liver substituted for the milk diet. The rc.sponsc was 
dramatic, the diarrheea ceased, and one began to wonder whether the use of hydrolysates 
would not be more limited than as first supposed. A second case responded in a similar 
manner. 

The use of liver is a form of treatment possibly worthy of furtlier consideration. It 
supplies protein, and probably other important factors, in small bulk and obviates the 
administration of a large quantity of fluid at a stage when the giving of much fluid w'ill 
cause cedema and diarrhoea. I believe also that parenteral crude liver c.xtract exerts a 
specific action in promoting absorption from the bowel. 

Among the considerable number of remtned prisoners of war detained in ho.spifal I 
Invc had the opportunity of examining, signs suggc.stivc of protein deficiency have been 
almost universal. Many show, besidc.s, all kinds of signs combined into mixed syndromes 
which one recognizes as indicative of vitamin dcricicncy. Among these — conjunctivitis, - 
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Experience showed that die majoritv- of patients. Jioweyer bad, were both able and 
anxious to take Buids bv mouth. At a gsiess less than 5% of the patients at Belsen needed 
intravenous therapv. Intravenous therapy is not ideal in the conditions under which 
the work was carried out (a) because the patients regarded it as a form of 
(b\ because sterilitv was far from ease to maintain; (c) venepuncture in the collapsed 
and dehydrated patient admitted from the laundry was difficult requiring skilled personnel 
to perform it successfully while a drip needed' constant care and attention which might - 
be used to better purpose in nursing llie patients. 


If intraycnous therapy is indicated the results with serum, as already shown, were 
more promising than those obtained with hydrolysates. This may be due to the fact 
that to avoid reactions hydrolysates must be given in ueak solution and it is therefore 
not possible to give more than a limited amount of protein without giving too much 
fluid. It is, however, possible to give relatively large amounts of protein in the form of 
serum or plasma irith little fluid. 

Oral hvdrolvsates in dur hands gave uniformly bad results; (n) It svas difficult to persuade 
the patients to 'take it because of its ur.pleas.-int flavour; (b) it appeared to irritate the 
gastrodntestinal tract. On the other hand the results with skimmed m'flk were extremely 
satisfactory. 

In making this somewhat dogmatic statement it is realized that a peculiar 
type of patient was being treated, one who had been starved, dehydrated and possibly 
tortured for a long period, who suffered from many interctirrent infections and profoundly 
unhygienic living conditions. Hydrolysates may well prove more successful under different 
circumstances. • 


Captain J. A. F. Stevenson, R.C.A.M.C., said that he had been asked to take part in 
that discussion because of some ivork with which he had been connected at McGill 
University, ^Iontreal. At that university for two or three years a study, under the 
direction of Dr. J. S. L. Browne, had been made of metabolic ejects of damage, especially 
in terms of nitrogen balance. Dr. Cuthbertson as well as worker.s in Canada and the 
United States had described the verv’ marked increase in the excretion of nitrogen in the 
urine following fractures, burns, and. similar injuries. During this period of increased 
protei.n catabolism it had been the experience of most workers ih.at if the intake of 
protein by mouth were increased very little alteration in the nitrogen balance resulted. 
As the intake went up the output went up, so that the nitrogen' balance was still 
negative. It was reported by some workers that they could prevent a negative nitrogen 
balance by the use of protein hydrolysates given intravenously. It had also been noted 
that following this period of negative nitrogen balance there was a period in which the 
excretion of nitrogen decreased. This pccurred, say in a case of leg fracture, at about 
the beginning of the second month after the infliction of the injurs', the body excreting 
less nitrogen than it would do on the same intake in health. It was evidetitlv trying to 
•replace the used-up tissue. 

^ At the McGill University Clinic they had administered protein hydrolysate mixtures 
til both the earlier period of negative nitrogen balance when protein catabolism was 
/predominant and in the later period when protein anabolism was predominant. 

Here the speaker showed and explained a chart illustrating e.vperiments with intra- 
venous Amigen. The patients to whom the chan related had been previously healthv 
and well ' fed, but had suffered damage in the shape of fractures. It was 
indicated on the chart that in such case.*- tlic amino-acids given bv vein were treated 
by the body in exactly the same way as food given by mouth. Increasing the nitrogen 
intake by protein hydrolysates intravenously at the height of the protein catabolic period 
resulted in an increase iii nitrogen excretion and during the protein anabolic period in an 
increased positive nitrogen balance. Those workers who had found that' they could 
prevent a negative nitrogen balance by using Aniigcn had been for the most part dealing 
with cases which previously were in a poor nutritional state. In those people there was 
very little negative nitrogen balance, following an injury. The lesson from the experi- 
ments at McGill was to emphasize the probability that there was verv little distinction 
metabolically so far as the body was concerned between the results of giving amino- 
acids by vein ,ind food by mouth, which was successfully digested and absorbed. Their 
great use was where food by mouth could not be succesTiillv digested and absorbed. 
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set up an intravenous drip they again shrieked “nicht crematorium” and curled up 
shaking in the bed. It had been the habit in the camp for the doctors to inject people 
with benzine or petrol when alive to induce a tcmjiorary. paralysis so that they could he 
taken to the crematorium as dead. As it was impossible lo explain our friendly intentions 
work was made difTicult by this, terror on the part of the patients. 

When the team arrived patients were being admitted from the camp ;tt the rate of 700 to 
1,000 a day. They came straight into the human laundry about 20 at a time where 
they w'crc placed on shdrs, scruhlred down to remove the caked dirt and fatccs of months 
and dusted with D.D.T. Here a selection of those thought suitable for further study 
was made. Men who werc_.<o weak that they had to he lifted from the stretcliers 
on to the slab, who \Yerc grossly emaciated of else h:id generalized famine mdema, and 
as far as could he judged had neither typhus nor tuberculosis were chosen. CEdema of 
the feet was almost always jjrcsent, and diarrhma was extremely common, often so 
severe as to lead to incontinence. It wa.s impossible with the facilities available to' 
culture more than a random sample of fatcesj'ihe majority of cultures proved negative. 
When patients tvere. for administrative reasons, not being admitted from the camp, 
extremely ill patients from those already in the hospital blocks were chosen. The initial 
plasma protein figures were low on all the jjatients examined— the, mean on 10 patients 
with generalized -a'dema was 3-84 + 0-93 compared with a mean of 4-99 + 0-78 on the 
group without gross mdema. The mean figure for albumin on the redematous group was 
2-09 + 0-46 compared with a figure of 2-79 + 0-43 on the non-oedematous. In only one 
instance was there a gross disturbance of ratio.* 

Hemoglobin figures in the men were surprisingly high. The estimations were made 
with a Sahli instrument which has not yet been standardized. The mean figure for 21 
hien was 66-5°o. This includes three low figures of 27%, 30% :md 38%, and one high 
figure in a collapsed dehydrated jiaticnt of .128%. Excluding these four figures the mean 
was 69-0%. 

. ' Kksui.ts 

Five patients were given Amigcn by the intravenous route. Four did well, the fifth — 
a patient with famine cedema — showed no improvement. 

Three patients were givcti acid 'hydrolysate by the intravenous route. ' Two showed 
slight, if any, improvement and one — a patient with gross cedema and ascites — became 
much worse. ■ His abdomen became grossly distended and he developed moist sounds 
all over his chest. He was then given two litres of concentrated serum over a 
twenty-four-hour period with the hope of raising his scrum proteins. The a.scitcs was 
considerably reduced and his general condition improved. Three patients showed great 
improvement on serum; two were given scrum in normal conccntrtitions and one 2 x 
concentration'. There was loss of oedema and an increase in general strength and well- 
being. 

An- attempt was_ made to treat seven patients with oral hydrolysate. This material 
has an e.xtremely unpleasant and persistent taste. To obviate this it has been sugge.sted 
that a stomach or nasal drip should be used. The Bclscn patients, however, regarded 
the tube as a new form of torture, and only two were, persuaded to take it. One died 
on the second day — the other at the end of two and a half days was definitely worse. 
The diarrhoea was more severe, the cedema was no" better and he was more apathetic 
a'hd difficult than he had been on admission. A third case took a double dose for 
two and a half days by mouth. The mdema of his face improved somewhat but the 
ascites and the cedema of his feet and legs did not. He w'as no stronger. A fourth 
case had oedema and ascites but no diarrhoea when first seen. The second day on a 
double dose of oral hydrolysate he passed half a bucket full of watery, brown feces con- 
taining on analysis large amounts of diflcrcnt amino-acids, he had severe colicky pain 
and increased ascites. He was therefore transferred to milk diet. Tw'o further cases 
refused to take more than a small amoiing of hydrolysate and were given milk instead. 
Three patients received the glucose milk, mixture given in frequent small feeds for three 
days and all did well. As long as flavouring with tea or coffee was available the milk 
was easy to administer and enjoyed by the patients.. This is a point of some practical 
importance. The commonest deficiency present was a pellagra-like lesion of the tongue, 
(rums and buccal mucous membrane, resulting in a sore and dirtv mouth. Frequent 
mouth-washes were out of the que.stion with the scanty nursing ' lielp available, and 
milk alone is apt to become unpleasant tinder such circumstances. Variation of flavour, 
however, was greatly appreciated. 

■These figures will need slight correction when the acid used has been standardized. ' I, will not affect their relative 
value. 
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Experience showed that the majoritv of patients, however bad, were Iroth able and 
anxious to take fluids bv mouth. At a guess less than 5% of the patients at Belsen needed 
intravenous therapv. intravenous rherapv is not ideal in the conditions under which 
the work was carried out (a) because the patients regarded it as a form of totturej 
lb) because steriiitv was far from ease to maintain; (el venepuncture in the collapsed 
and dehvdtated patient admitted from the laundry was difficult requiring skilled personnel 
to perform it successfully while n ^Irip needed constant care and attention which might - 
be used to better purpose in nursing the patients. 

If intravenous therapy is indicated the re.sults with serutn, as already shown, were 
more promising than tho-se obtained with hjdrolysates. - This may be due to the fact 
that to avoid reactions hvdrolvsatcs must he given in weak solution and it is therefore 
not possible to give more than a limited amount of protein without giving too much 
fluid. It is, however, possible to give relatively Large amounts of protein in the form of 
serum or plasma vvith little fluid. 

Oral hvdrolvsatcs in dur hands gave unifornity bad results ; (o) It was difficult to persuade 
the patients to 'take it because of its unpleasant flavour; (l>) it appeared to irritate the 
gastro-intestinal tract. On the other hand the results with skimmed milk were extremely 
satisfactory. 

In making this somewhat dogmatic statement it is realized that a peculiar 
type of patient was being treated, one who had been starved, dehydrated and po.ssib!y 
tortured for a long period, who .suffered from m.any intereurrenc infections and profoundly 
unhvgienic living conditions. Hydrolysates may well prove more successful under different 
circumstances. • 


Captain J. A. F. Stevenson, R.C.A.M.C., said that he had been asked to take part in 
that discussion because of some work with which he had been connected at McGill 
University, Montreal, At that university for two or three years a study, under the 
direction of Dr. J. S. L. Browne, had been made of metabolic effects of damage, especially 
in terms of nitrogen balance. Dr. Cuthfaertson as well as worker.s in Canada and the 
United States had described the very marked increase in the excretion of nitrogen in the 
urine following fractures, burns, and, similar injuries. During this period of increased 
protein catabolism it had been the e.vperience of most workers that if the intake of 
protein by mouth were increased very little alteration in the nitrogen balance resulted. 
As the intake went up the output went up. so that the nitrogen' balance was still 
negative. It was reported by some workers that they could prevent a negative nitrogen 
balance by the use of protein hydrolysates given intravenously. It had also been noted 
that following this period of negative nitrogen balance there was a period in which the 
excretion of nitrogen decreased. This pccurrcd, say in a case of leg fracture, at about 
the beginning of the second month after the infliaion of the injury, the body excreting 
less nitrogen than it would do on the same intake in health. It was evidently trying to 
Replace the used-up tissue. 

^ At the McGill Universin- Clinic they had administered protein hydrolysate mixtures 
in both the earlier period of negative nitrogen balance when protein catabolism was 
/predominant and in the later period when protein anabolism was predominant. 

Here the speaker showed and explained a chart illustrating e.xperiraents with intra- 
venous Aroigen. The patients to whom the chan related had been previously healdiy 
and well ‘ fed, but had suffered damage in the shape of fractures. ’ It was 
indicated on the chart that in such case.>. the amino-adds given by vein were treated 
by the body in exactly the same way as food given by mouth. Increasing the nitrogen 
intake by protein hydrolysates intravenously at the height of the protein catabolic period 
resulted in an increase in nitrogen excretion and during the protein anabolic period in an 
increased positive nitrogen balance. Tliosc workers who had found that'thev could 
prevent a negative nitrogen balance by using Amigen had been for the most part 'dealing 
with cases which previously were in a poor nutritional state. In those people there 'vas 
very little negative nitrogen balance, following an injurs-. The lesson from the experi- 
ments at McGill was to emphasize the probability that there was verv little distinction 
metabohcally so far as the body was concerned between the results of giving amino- 
acicis by vein and food by mouth, which «as .successfullv digested and absorbed. Their 
great use was where food by mouth could nor be succcssfullv digested and absorbed. 
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Professor R. B. Hawes said that some good might conic out of this'cvil, for hitlicrto it 
liad been difficult to inipro's'. upon responsible persons the gravity of protein shortage 
in certain parts of the wo*«d, and’’ aw closely bound up it was with economic life. 
Everyone could now visualize what uic word “starvation'' meant. He recalled die first 
feeding experiment he had ever carried tuit. It was on a group of labourers, wlio were 
taking an inadequate diet of protein, .some 20 grammes. When he proposed to increase 
it to about 70 grammes the objection was made that they were unable to pay for it, 
but the diet was increased accordinglyV and within .a month their output also had 
increased by 50%, and they were able and ivilling to pay the small extra amount for die 
increased diet. It had been. said that poor people could not pay for adequate protein, 
but the fact was that they could pay if the protyin enabled them to do a proper day’s 
work, which witli their low protein intake they had been unable to do. 

It was borne out in veterinary science that if the young of an animal were fed on low 
protein, no matter what was done for them in a.ftcr-life they would ahvays have lowered 
resistance to disease. The .same appeared to be true in hitman nutrition. . It had been 
shown by experience that men who in earlier life had had a poor protein intake always 
succilmbed more easily to pneumonia and lung alTcctions, never having the same resistance 
to disease as others. Whatever was done later in the tvay of developing their physique 
and keeping them on an ample and well-balanced diet, that early handicap remained. 
Perhaps it would convince politicians and others that protein sources must never be 
thrown away, and that any surplus fish and milk proteins arc urgently required in other 
parts of tlie globe. 
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DISCUSSION ON THE FACTORS CONCERNED IN BLOOD 
COAGULATION AND THEIR CLINICAL SIGNIFICANCE 

Dr. R. G. Macfarlane : The study of blood coagulation has been for more than fifty 
years a sort of academic battlefield for the physiologists. There is something about 
the obtious yet mysterious conversion of fluid blood into solid clot that has intrigued 
a curiously large number of workers, many of them of international repute. It is 
unfortunate, perhaps, that many of them have devised and defended their own theories 
and terminologies, because the result is a mass of literature that is confusing to subse- 
quent workers. It would also not be unfair to say that, until quite recently, this 
formidable bulk of experiment, theory', and controversy has contributed very little of 
practical value to the clinician. A few years ago, in fact, it would have been difficult 
to find material for a discussion such as this. It was known that abnormalities of the 
coagulation system might have disastrous consequences for the patient, whether the 
blood failed to clot when required to, or clotted spontaneously in the vessels. Certain 
faaors concerned in these abnormalities might liave been understood, but nothing 
practical could he done for their prevention. Now, however, this part of the picture has 
changed, and is still changing rapidly. Academic research is at last bearing the fruit 
of practical application, saring many lives by such advances as vitamin-K therapy and 
the use of anti-coagulants in the prevention and treatment of thrombosis. < 

The function of blood coagulation . — Its most obvious function is the arrest of bleed- 
ing. Anyone who has obsen'ed the blood clot plugging the socket from which a tooth 
has just been removed might reasonably suppose that it is this plug that has stopped 
the bleeding. Moreover, in those conditions in which clotting is ddayed or defective, 
the patient is liable to bleed persistently or even fatally from, or into, any part of the 
body in which the vessels have been damaged. It is easy, therefore, to suppose rather 
vaguely that the dotting of blood stops bleeding, and that if the blood fails to dot, 
bleeding will continue. One cannot, however, explain by this loose hypothesis why 
persistent bleeding should occur in other conditions such as the purpuras and tdangi- 
ectasia in which mere seems to be nothing 'ivrong with the dotting mechanism. In such 
ases normal coagulation is incapable of arresting the flow of blood even from a needle 
uncture. It is probable, therefore, that coagulation is only' a part, though an essential 
Jt, of a hmmostalic system that requires the operation of another factor to be effective. 
I, personally, believe that it is the active contraction of the damaged vessels, including 
le capillaries, that is the essential first stage of htemostasis (Macfarlane, 1941). 
bservations of the reactions of the vessels to trauma in the normal individual and in the 
ia:morrhagic states have sugge.sted the following sequence of events: 

(I) The vessels are severed by trauma, and become dilated by the “H” substance, 
liberated by tissue damage. Blood therefore flows from the tvound, 

l2) After a short time (a few minutes in the case of a small superfidal wound) the 
vessels contract and blood ceases to flow. The blood lying in the wound now has time 
to dot firmly in .situ, the dot extending down to the mouths of the torn vessels. 

(3) After a period of contraction lasting 0-5 to two hours, the vessels again dilate, the 
first step towards repair of the tvound. A recurrence of bleeding is now prevented by 
the preformed blood dot, e.xcept in the case of minute injuries with approximated edges 
such as needle punctures, in which drying of the exudate during capillary contraction 
appears^ to he sufficient to maintain hxmostasis. 

If this view is accepted, it will be seen that abnormal bleeding can be due (a) to a 
failure of the initial vascular contraction, (b)- to a failure of the dotting process, so that 
^ formed in the time available, or (c) to a combination of these defects, 

ra ^ hwmorrhagic tendency' of the purpuras and telangiectasia is due to the first defect 
(nehcient vascular contraction) and is limited to those parts of the body in which the 
Juke—E.VPER. JtEO. 1 
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vessels are aficcted. The “bleeding-time” is prolonged from these vessels, though the 
coagulation of the blood is normal. In htemophilia and some cases of fibrinopcnia, and 
hyjtoprotlirombintemia, the bleeding is due simply to the fact that a clot docs not form, 
or is so friable that it fails to withstand the pressure from the re-dilated blood-vessels. 
The “bleeding-time” in these states is normal because the capillaries contract normally 
and there is often a latent period between injury and the onset of persistent bleeding 
for the same reason. Finally there may be a combination of these two major defects. 
Such a combination is seen in certain of the rarer haemorrhagic states, and also in some 
cases of hypoprothrombinaemia, in which the “hlecding-time” is prolonged, particularly 
if Ivy’s method is used. These views on the' part played by the coagulation of the blood 
in the mechanism of haemostasis arc illustrated diagrammatically in fig. 1. 



FIG. 1. — Diagram illustrating the time relau’onships of normal capiliaty contraction, dilatau'on and 
blood coagulation, and the two main defects that may occur. A wound of the skin surface is shown in 
section, injuring a capillary loop. Fluid blood is represented by the dotted areas, blood*clol by solid 
black, and the detached “ drops ” indicate active hxmorrhage. 


■ In addition to its haemostatic function, coagulation is probably important from odrer 
points of view. In the process of repair, for instance, the normal blood clot plugging a 
cavity provides a useful framework into which the new tissues can grow. In haemophilia, 
in which such a framework is not available, there may be a very great delay in the 
healing of even trivial wounds, so that patients may bleed for weeks from small cuts 
or abrasions. Secondly, coagulation of fibrinogen in the tissue fluid surrounding an area 
of infection may help to keep such an infection loc,alized by the formation of a relatively 
impervious barrier. Lastly, one is impressed by the fact that both fibrinogen and 
prothrombin disappear rapidly from the blood-stream if, for any reason, their jiroduction 
is prevented. It is possible, therefore, that the.se two proteins are being consumed by some 
metabolic process, and that blood coagulation is a particular adaptation of a normally 
continuous function. 

The mechanism of coagulation. Most theories of coagulation regard the formation of 
the blood clot as the end-result of a chain of factors reacting one on the other, like the 
train of wheels in the movement of a watch. Most investigators have sought to take this 
train of factors to pieces to sec how they work separately, and have constructed their own 
theories as to the natural process by giving the separate parts different names, or by 
arranging them in different order.s. It is true that some of the factors supposed to be 
concerned with coagulation can be separated, and that they can be’ reassembled in 
such a way that coagulation occurs. But like a watch under similar treatment by the 
amateur, the artificial coagulation mechanism tliough it “goes” may not tell the risrht 
time. In fact, it is quite possible that some of the familiar components of the accepted 
theories may be no more than artefacts produced by the manipulation that is required 



in anv case, that the supposedly separate events commonly described overlap in tTmrio 
a large extent, and that it is the rate at which the reactions proceed tha{ determines 













13 


401 


Section of ExjJenmental Medicine and Therapeutics 

coagulation, rather than the total amount of any one factor produced. However this 
is no time to complicate the issue by airing yet another theory- of coagulation, and for 
the purposes of tliis discussion I will base my remarks on a scheme of coagulation that 
is essentially classical, though simplified as much as possible. 

This scheme of coagulation, most of which will be quite familiar, is best discussed 
with reference to the diagram shown in fig. 2. In this, the factors normally present in 
the circulating blood-stream are indicated by circles, those that arc concerned with the 



inception of coagulation, or appear in the blood only during its progress are shown in 
squares. The black arrows indicate the direction of coagulation, the dotted arrows the 
anticoagulant activities. The names in italics indicate that the factors are probably 
enzymes. These factors will be discussed in the order in which they are supposed to 
operate. 

(1) Prokinase . — Since blood taken without any admixture with tissue juice will clot 
rapidly in contact with a foreign surface, it must be supposed that it contains all the 
factors required for coagulation. Some of the kinase is probably derived from the 
platelets, which break up in contact with foreign surfaces in the presence of ionized 
calcium. But recent work (Lozner’^et al., 1942) suggests that kinase is also derived from 
the cell-free plasma itself, and thus it must be postulated that the circulating blood con- 
tains in solution an inactive precursor of kinase, that one can only call “prokinase”. 

(2) Foreign surfaces . — A surface “foreign” in this respect, is one that is wetted by 
water. Normal blood in contact with normal vascular endothelium does not clot. Normal 
blood will also remain fluid for considerable periods if it is only in contact with such 
non-wettable surfaces as paraffin, wax, collodion, or some of the plastic materials. The 
introduction of a wettable surface such as*glass, metal or cotton-wool will result in rapid 
clotting, though the mode of action of such surfaces in generating kinase is not under- 
stood. 

(3) Tissue damage results in the liberation of cellular debris and tissue fluid which 
contain large amounts of kinase. The different tissues vary in their kinase content, 
lung, testis and brain being the richest sources, but most of them are active in this respect. 

(4) Kinase . — The kinase itself appears to be a water-soluble, enzyme-like factor, the 
composition of which is unknown. There are reasons for supposing that the venom of 
Russell’s viper is a very powerful kinase. Human saliva contains a similar factor and it 
IS probable that the venom, which is modified saliva, is merelv an extreme intensification 
of a normal salivaiy constituent. 
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(5) The lipoid activator. — ^Russell's viper venom will not clot human plasma from which 
the fat has been removed by high-speed centrifugalization or extraction with carbon 
tetrachloride. The addition of tissue or plasma lipoid, or lecithin will result in an 
extremely rapid coagulation by tlie venom. It can also be shown tliat tlie human kinase 
extracted from tissue or saliva behaves in a similar way. It appears, therefore, that a 
lipoid is necessary for the action of kinase (Macfarlane ct al., 1941). 

(6) Prothrombin. — ^The inactive precursor of thrombih is a globulin-like protein, which 
is normally present in a considerable excess above the amount required for normal coagula- 
tion. Vitarnin K is neede'd for its production, and an adequate liver function is necessary 
for the synthetic process. Vitamin-K deficiency, or severe liver disease may therefore 
result in a prothrombin deficiency. 


(7) Ionized cn/ciiiw.— Calcium in an active state is necessary for the reaction between 
kinase, the lipoid activator and prothrombin. < 

(8) Thrombin. — Thrombin is released from prothrombin by the action of the factors 
already mentioned. It has already been stated that there is normally an excess of pro- 
thrombin. During tire process of coagulation, thrombin is generated and, when its 
concentration is sufficiently high, it acts on fibrinogen. Thrombin continues to be 
generated, however, until all die prothrombin is converted, and this may be long after 
the clotdng process is complete. The normal coagulation time, therefore, is dependent, 
not so much on the total amount of prothrombin, as on the rate at whieh it is converted 
by kinase, and this in turn depends on the amount of kinase available. Thus a quite 
considerable reduction in prothrombin is possible before the blood coagulation time is 
prolonged. It is only when a very active kinase, such as rabbit brain, or Russell’s viper 
venom, or, most active of all, Russell’s viper venom and lecithin is added that the 
coagulation time (now reduced in normal blood to a few seconds) is influenced by the 
prothrombin level. This accelerated clotting time is usually called the “prodirombin time”. 

Fibrinogen. — Fibrinogen is a protein of the plasma with a high molecular tveight, 
and a long fibre-like molecule. Under the influence of thrombin, these molecules agglu- 
tinate, so to speak, to form the typical fibres of fibrin, which, entangling the red cells 
in their meshes, form the familiar blood clot. At first the clot is friable and bulky, but 
within a few minutes the fibres begin to .contract, squeezing out fluid serum so that the 
clot finally occupies less than half its original volume. It is now much tougher, and 
better able to withstand the strain of maintaining ha:mostasis. Clot retraction is dependent, 
on the platelets, but may be reduced in conditions such as obstructive jaundice, in which 
the platelets are normal (Macfarlane, 1939). 

The anti-coagulant factors. — The primary reason why blood does not normally clot 
in the vessels is the absence of contact with a water-wettable surface, and the absence, 
therefore, of a stimulus towards kinase generation. However, trauma, or alterations in 
the surface of the vascular endothelium,^ may result in small amounts of kinase being 
liberated into the general circulation. This small amount is neutralized by an anti-kinase 
present in the plasma before it can reach a sufficient concentration to act on prothrombin. 
There is, moreover, an additional factor that inactivates any thrombin which may be 
produced. This anti-thrombin is probably complex, and is usually regarded as being 
made up of two factors, the immediate anti-thrombin, and the progressive anti-thrombin. . 
The first may be heparin, which requires a serum protein factor for its action. The 
second is even less understood, but its effect is well demonstrated by the laree amounts 
of thrombin that are progressively inactivated by normal serum. ° 


By these means coagulation is limited to localized collections of blood, such as in a 
wound cavity or damaged vessel, in which the rate of production of kinase’and thrombin 
exceeds the rate at which they are neutralized by the anti-enzymes available 

Finally there is a mechanism for disposing of blood clots when their useful nurnose 
has been served. At a varying period after its formation, fibrin disintegrates and goes 
into solution. This is not a reversion to fibrinogen, since lysed fibrin cannot be made to 
clot. Fibrinolysis is the result of proteolytic enzymes, some of which are produced bv 
the leucocytes attracted to an injured are.a Lysis does, however, occur in cell-free clots 
in the test tube (Macfarlan^e, 1937) and the lytic agent can be shown to be associated 
with thrombin. Some authorities believe that thrombin itself is a proteolytic enzvme 
coagulation of fibrinogen being the Am stage in its digestion. Others believe tharS 
is a trypsin-like enzyme, distinct, but difficult to separate from thrombin. Fibrin^is 
is an interesting phenomenon, and one that has not received its share of attention 


^atholoeical inhibition of coagidation.—V)c\o.y^, or inefficient coagulation 
m a number of different defects in the mechanism, and will produce a 
morrhagic diathesis. 


may result 

generalized 
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Hemophilia is probably tire most familiar of these conditions. In this, a sex-linked 
recessive defect is e.xhibited by the affected male in the form of a delay in coagulauon. 
Until recently no satisfactory cause for this delay had been discovered. _ All the factors 
necessary for coagulation — kinase, lipoid, prothrombin, calcium and fibrinogen seem to 
be present in normal amounts, and to be normally active when examined separately. 
Some authorities considered that the platelets were unduly resistant in this condition, 
and that their slowness in disintegration led to a deficiency of kinase. There was little 
to support this view, and more recent work suggests that the platelets, in any case, Me 
not important sources of kinase in the normal process of coagulation. More promising 
is the finding of Tocantins (1943) that there is an amount of anti-kinase in htemophiUc 
plasma that is from five to eight times the normal. If this can be confirmed, there wih 
be, at last, a firm basis for research aimed at an effective general treatment for this 
condition. At present, all that can be done is only symptomatic. No general treatment, 
with the exception of the transient effect of blood transfusion, has met with any lasting 
success. Local treatment of accessible bleeding points has been effective in some cases, 
less so in others. Htemophilic blood can be clotted in a few seconds by the addition of 
tissue extracts, or Russell’s viper venom — both sources of kinase — and these, particularly 
the latter, have been used as htemostatic applications. In this connexion it is important 
to remember that no coagulant, however quickly it will produce coagulation, can arrest an 
actual flow of blood. It is ahvays necessary to stop the flow by temporary pressure for 
a sufficient length of time for the coagulant to produce a clot in the wound area down 
to the injured vessels. Otherwise the coagulant is simply washed out of the wound to 
produce clots in a situation in which they are of no use. In many cases, even when a 
clot is formed in the wound area, it subsequendy becomes loosened or dissolved. This is 
particularly troublesome in the case of infected tooth sockets, and all that can be done 
is to repeat the application. Thrombin has also been used as a local coagulant, and 
in the last few years a very active and stable form of thrombin known as "clotting- 
globulin” has become available (Parfentjev, 1941). Adjuncts to the formation of an 
effecuve clot are such active surfaces as cotton-wool or gauze, which not only stimulate 
coagulation by their large surface area, but also reinforce the substance of the clot, which 
forms in the interstices of the dressing. Preformed fibrin can also be used most effectivelv 
in this w'ay, since, unlike the ordinary dressing, it can be left in situ to be removed 
by the normal process of repair. 


Hypoproihrombinasmia . — Prothrombin deficiency, itself usually the result of vitarain-K 
deficiency, does not result in a delay in the coagulation of the blood until it is extreme. 
Patients with a low prothrombin concentration tend to bleed, however, pardy because 
the clots that form are less tough than normal, and pardy because there is sometimes 
an associated capillary defect as demonstrated by a prolonged Is-y “bleeding-time”. Such 
patients, if they lose blood (during an operadon for instance), may have a disastrous 
decrease in their prothrombin level, since the loss of prothrombin by hemorrhage cannot 
be made good, and a vicious circle ensues. The treatment in such cases is vitamin-K 
therapy, transfusion of fresh blood, and, if necessary and possible, the local application 
of thrombin. 


Calcium deficiency . — A deficiency of calcium is usually referred to in the textbooks as a 
cause of abnormal bleeding. I have never seen such cases, although I have seen patients 
with hydrocalaemic tetany. Nevenheless, calcium is still given as a prophylactic in patients 
expected to bleed, and since it is not likely to do much harm, and it is difficult to prove 
that it does no good, I suppose it will continue to be given for some time to come. 


Fibrinogen deficiency . — A deficiency of fibrinogen may result from very extensive liver 
destruction, though usually the patient does not survive until this stage is reached. It may 
also occur as an idiopathic congenital defect, in which case fibrinogen may be completely 
absent. I have seen two such cases, both the result of first-cousin marriages. The blood, 
of course, is incoagulable by any means other than the addition of fibrinogen. Neverthe- - 
1ms, the extraordinary thing about these patients is the comparative mildness of the 
htemorrhagic symptoms. One of them is a boy, now aged 16, who has led a fairly 
normal life, having been to school and even played games. He would certainly be classed 
as a txry mild htemophilic. The other, a girl, is more severely affected, but even she does 
not show the liability to bleed that one would e.xpect. How these patients stop bleedine 
^ know. The boy had thrombocytopenia in addition to his absence 

of fibnnogen (Macfarlane, 1938). 


Excessive /ifirinofysis.— -Rapid solution of blood clot mav be a cause of the so-called 
secondary hicmorrhage associated with infection. The in'flammatoiy' reaction leads to 
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(5) The lipoid activator. — ^Russell’s viper venom will not clot human plasma from which 
the fat has been removed by high-speed ccntrifugalization or extraction with carbon 
tetrachloride. The addition of tissue or plasma lipoid, or lecithin will result in an 
extremely rapid coagulation by the venom. It can also be shown that the human kinase 
extracted from tissue or saliva behaves in a similar way. It appears, therefore, that a 
lipoid is necessary for the action of kinase (Macfarlane et al., 1941). 

(6) Prothrombin . — The inactive precursor of thrombin is a globulin-like protein, which 
is normally present in a considerable excess above the amount required for normal coagula- 
tion. Vitamin K is needcli for its production, and an adequate liver function is necessary 
for the synthetic process. Vitamin-K deficiency, or severe liver disease may therefore 
result in a prothrombin deficiency. 

(7) Ionized Calcium in an active state is necessary for the reaction between 

kinase, the lipoid activator and prothrombin. 

(8) Thrombin . — Thrombin is released from prothrombin by the action of the factors 
already mentioned. It has already been stated that there is normally an excess of pro- 
thrombin. During the process of coagulation, thrombin is generated and, when its 
concentration is sufficiently high, it acts on fibrinogen. Thrombin continues to be 
generated, however, until all the prothrombin is converted, and this may be long after 
the clotting process is complete. The normal coagulation time, therefore, is dependent, 
not so much on the total amount of prothronibin, as on the rate at which it is converted 

• by kinase, and this in turn depends on the amount of kinase available. Thus a quite 
considerable reduction in prothrombin is possible before the blood coagulation time is 
prolonged. It is only when a very active kinase, such as rabbit brain, or Russell’s viper 
venom, or, most active of all, Russell’s viper venom and lecithin is added that the 
coagulation time (now reduced in normal blood to a few seconds) is influenced by the 
prothrombin level. This accelerated clotting time is usually called the “prothrombin tirne”. 

Fibrinogen . — Fibrinogen is a protein of the plasma with a high molecular weight, 
and a long fibre-like molecule. Under the influence of thrombin, these molecules agglu- 
tinate, so to speak, to form the typical fibres of fibrin, which, entangling the red cells 
in their meshes, form the familiar blood clot. At first the clot is friable and bulky, but 
within a few minutes the fibres begin to .contract, squeezing out fluid serum so that the 
clot finally oepupies less than half its original volume. It is now much tougher, and 
better able to withstand the strain of maintaining htemostasis. Clot retraction is dependent, 
on the platelets, but may be reduced in conditions such as obstructive jaundice, in which 
the platelets are normal (Macfarlane, 1939). 

The anti-coagiilaht factors . — The primary reason why blood does not normally clot 
in the vessels is the absence of contact with a water-wettable surface, and the absence, 
therefore, of a stimulus towards kinase generation. However, trauma, or alterations in 
the surfaee of the vascular endothelium, may result in small amounts of kinase being 
liberated into the general circulation. This small amount is neutralized by an anti-kinase 
present in the plasma before it can reach a sufficient concentration to act on prothrombin. 
There is, moreover, an additional factor that inactivates any thrombin which may be 
produced. This anti-thrombin is probably complex, and is usually regarded as being 
made up of two factors, the immediate anti-thrombin, and the progressive anti-thrombih. . 
The first may be heparin, which requires a serum protein factor for its action. Die 
second is even less understood, but its effect is well demonstrated by the large amounts 
of thrombin that are progressively inactivated by normal serum. ° 

By these means coagulation is limited to localized collections of blood such as in a 
wound cavity or damaged vessel, m which the rate of production of kinase’and thrombin 
exceeds the rate at which they are neutralized by the anti-enzymes available 

Finally there is a mechanism for disposing of blood clots when their useful purpose 
has been served. At a varying period after its formation, fibrin disintegrates aid goes 
into solution. This is not a reversion to fibrmogen, since lysed fibrin cannot be mad! to 
clot. Fibrinolysis is the result of proteolytic enzymes, some of which are produced bv 
the leucocytes attracted to an injured area. Lysis docs, however, occur in cell 
[n the test' tube (Macfarlane, 1937) and the lytic agent can be ’sh^n o be aioeiated 
with thrombin. Some authoriUes believe that thrombin itself is a proteolyL cnzvme 
coagulation of fibrmogen being the first stage in its digestion. Others believe tharS 
is a trypsin-like enzyme, distinct, but difficult to separate from thrombin. Fibrinilvsk ' 
is an interesting phenomenon, and one that has not received its share of attention 

Pathological inhibition of coagulation.— ’Delayed, or inefficient coagulation may result 
from a number of different defects in the mechanism, and will pr^Jluce a genL-JlS 
bcemorrhagic diathesis. 
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An ingenious application of the coagulation process is that of TDees (1944) who removes 
multiple stones from the pelvis of the kidney by embedding them in a matrix of fibrin, 
produced by filling the pelvis with a mixture of fibrinogen and thrombin. The clot, 
containing all the stones, is then removed in one piece. Thomas, Gough and Still (1943) 
have reported encouraging results in their attempts to produce collapse of chronic tuber- 
culous pulmonary cavities by occluding the bronchi leading to them by means of a 
plasma clot produced in situ. 
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Dr. Harold Scarborough ; The role of prothrombin in the coagulation process has 
already been described by Dr. Macfarlane. A normal plasma prothrombin depends upon 
at least two factors — the absorption of fat-soluble vitamin K and adequate hepatic 
function. Disturbances of vitamin-K metabolism and of hepatic function may therefore 
both be reflected in low plasma prothrombin levels, in impaired coagulability of the 
blood and, finally, in a tendency to bleed. The synthesis of prothrombin, in which 
vitamin K or its synthetic analogues play an indispensable but at present unknown part, 
is probably confined to the liver and vitamin K even when administered parenterally 
is not effective in increasing plasma prothrombin and controlling bleeding unless this 
synthetic process can be accomplished in the liver. The circumstances in which a low 
plasma prdthrombin level and later a manifest bleeding tendency might be expected are 
best considered in relation to the physiology of vitamin K. 

(1) Dietary intake of vitamin K . — The daily requirement of man is probably of the 
order of 1 mg. Patients with frank vitamin-deficiency syndromes very rarely have plasma 
prothrombin significantly reduced below normal (Scarborough, 1940) and a study of 
the prothrombin index in 74 cases of scurvy failed to reveal a value below 90% of normal. 
Probably the main reason for this striking fact is; 

(2) Synthesis of vitamin K by the intestinal flora, especially by organisms of the coli 
group (Almquist, Pender and Mecchi 1938). Although this synthesis is inhibited 
by sulphonamides the therapeutic administration of these drugs has never been reported 
as causing a low plasma prothrombin *evel in man. There is, however, a bleeding 
disorder in infants in which defective bacterial synthesis probably plays a major role. The 
importance of neonatal bleeding has been emphasized by Brenneman who stated that 
25-40% of neonatal deaths could be attributed to intracranial ha;morrhage and by Roberts 
who estimated that the latter occurred in 2% of all infants. It is now well established that 
this condition is due to impaired blood coagulability as the result of a low plasma 
prothrombin but the mechanism by which this is produced is not so clear. In apparently 
healthy, but especially in premature, infants at birth there may be obsen'ed a deficiency 
of plasma prothrombin which tends to fall during the subsequent two to six days. The 
facts that (a) administration of vitamin K to the mother can increase the prothrombin 
in the infant’s blood and fb) that maternal toxtemia is frequently attended by low plasma 
prothrombin levels in the infant suggest that an impaired maternal contribution of 
vitamin may play a part. Other factors which may be important in specific cases are, 
4°r example, defective synthesis of prothrombin by the infant’s liver, defective secretion 
of bile and limited absorption of fat, gastro-intestinal hypermotility and a low content 
of vitamin K in the milk. Neonatal bleeding due to hypoprothrombinsemia is controlled 
by the administration of a synthetic vitamin-K analogue given parenterally in a dose of 
2 mg. of a water-soluble derivative or as an inunction containing 10 mg. of a fat-soluble 
compound. It is not as a rule necessary to repeat the dose. The indications for such 
treatment have been summarized by Maepherson (1940). They are (a) maternal toxtemia. 
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the acciiniiilatioii of leucocytes, which release proteolytic enzymes that digest any fibrin 
in the vicinity. Clots plugging wounded vessels may therefore give way, with consequent 
hicmorrhagc. There is a rare . condition known as “purpura thromholytica” (Rcimann, 
1941) in which the fibrinolytic power of the scrum is greatly increased, so that clots may 
be lysed almost as soon as they arc formed, and a generalized htcmorrhagic tendency 
result. 


Jnlravascitlar coagulation . — Clotting of blood in injured vessels is, of course, a normal 
part of the hmmostatic mechanism. In certain cases of tissue damage, however, this 
process exceeds its normal limits, .so that clotting may extend into undamaged vessels 
whose patency is necessary for the maintenance of the blood supply of a large or important 
area, or clotting may even occur in normal vessels in a dillcrcnt part of the body 
altogether. Such thrombosis may arise in vessels in which the endothcliuin has been 
changed by inflammation, or destroyed by atheroma or infection. It is clear that some 
people seem to be more susceptible to this danger than others, though no satisfactory 
explanation has yet been produced. The ordinary methods of examining the coagulation 
mechanism do not reveal any obvious abnormality. The essential factors involved in 
this abnormal extension of the natural process seem to be 'these: 

(a) The rate and amount of kinase libe’rated into the vascular bed concerned. This, 
of course, depends on the extent and nature of any' traunta or inflammation, and on the 
condition of the vascular endothelium. 

(h) Stasis of the blood into which kinase is liberated. Large amounts of kinase can be 
injected into the normal circulation without producing intravascular clotting. By being 
mixed with a large volume of blood, the kinase is brought into contact with a large 
amount of anti-kinase and anti-thrombin, and it is neutralized before its concentration at 
any one point can rise to the level required for clotting. In the cases of static or 
sluggishly-flowing blood, however, the kinase content may rise locally and overpower the 
comparatively small amount of the anti-coagulant factors available. 

(c) The general concentration of anti-kinase and anti-thrombin. These factors have 
not 'yet been quantitatively studied on a large scale, but it is possible that such a study 
might throw light on the otherwise puzzling incidence of thrombosis and embolism. 

The use of heparin in the treatment and prevention of these conditions has been of 
very great benefit. In fact, the danger of post-operative thrombosis and embolism may 
well be overcome altogether by a judicious increase of tbc general anti-thrombin con- 
centration. In vascular surgery, operations that would otherwise have been impossible 
are being carried out on battle casualties with tlic help of heparinization. Dicoumarin 
also has been claimed as an anti-coagulant of considerable use, but its action is more 
complicated, more uncertain, and not without danger. Natural heparin, or possibly 
synthetic substances with a similar action, would seem to be the most promising agents 
for this type of therapy. ' ■ 


Finally I come to tlie interesting and practical use of preformed human fibrin as a 
haemostatic, as a physiological filling for traumatic or surgical cavities, and as a covering 
for raw areas. In 1941 I used sheets or membranes of elastic human fibrin as a dressing 
for burns. The membranes were made by clotting human plasma in the shallow dishes 
used for developing photographic films, and then washing the thin sheets of clot free from 
serum, and pressing them between layers of filter paper. The membranes were attached 
to the raw surface with rccalcificd plasma or with fibrinogen and thrombi'n In one' or 
two cases (Macfarlanc, 1943) these membranes were successful, but in most there was a 
tendency for them to lyse before healing was complete, or for the burn to become infected. 
More promising was the use of small bits of these membranes, stuck like nosr-,<ro snmns 
after soaking in thrombin, on to the bleeding points in tooth sockets or traumatic iniiirm,s 
in htemophilics. ^ ‘ J 

- American workers have succeeded in improving the physical r -i 

human fibrin. They have produced a scries of “pla.sticizcd” products in 1 ^ picfoimed 
mcability and liability to lysis have been reduced (Ferry nn^d Morrison WA) ' These 
products have been used as a dre.ssing for burns (Hawn, el a/., 1 944 ) ’ \ 1'' 

agent (Bering, 1944), as a filling for the cavities left after the removal of cerdtral 0 ," 
and as a dSral substitute in neurosurgery (Bailey and Ingraham 1944) “•'S 

.advantage of these products is that being a physiological .s^ubstance fibri ; can b 
in situ to be removed by the ordinary process of healing and repair. There is , 0 r 

therefore, of re-starting bleeding as is so often tbc case when arlificial hiemostatic p-ictf 
ha.s finally to be removed. * I -cKina 



19 


407 


Section of Experimental Medicine and Therapeutics 

While neither the plasma prothrombin level nor the prothrombin response to K 
injection can at present be regarded as very useful tests of hepatic function it is possible 
that further work may explain certain anomalies. It has, for example, been found in 
15 cases of hepatitis that.tne subjects with the higher levels of plasma vitamin A were 
those in which the plasma prothrombin rose normally following an injection of 10 mg. 
of a water-soluble vitamin-K analogue. Tlrose with plasma vitamin A below about 
150 i.u. per 100 ml. did not respond (fig. 1). This finding cannot be explained on the 
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basis that the latter group contained the more severe cases since in 24 cases of hepatitis 
jhg.' 2) there was no correlation between the plasma protlrrombin (expressed as an 
'index) and the plasma .dtamin A. 


The synthesis of prothrombin by the liver, or possibly the participation of prothrombin 
in the coagulation process, is inhibited by dicoumarin, the active principle of spoiled 
sweet clover hay isolated by Link and his associates in 1939 and now available in 
synthetic form as an in vivo anti-coagulant. Dicoumarin has recently been introduced 
for the treatment of thrombophlehitis, post-operative thrombosis and embolism, 
•threatened gangrene and thrombo-angiitis with a view to preventing extension or 
recurrence of thrombosis, reducing the incidence of secondary embolism, and shortening 
the period of stay in hospital. Although it has been reported upon favourably 
(Lehman, 1943; Barker, Allen and Waugh, 1943) it cannot be said that its therapeutic 
value has been clearly established. Pulmonary emboli have occurred during treatment 
and relapses have been reponed following withdrawal. It is contra-indicated in cardiac 
or hepatic disorder, with severe arteriosclerosis, in hypertension and nephritis and in 
pregnancy and the puerperiura. Dicoumarin is a toxic drug, whose absorption is 
probably irregular and to the effects of which there may be wide individual variation. 
These effects, apart from an increase in the prothrombin time and delayed coagulation, 
include an impaired dot retraction and increased sedimentation rate and bleeding 
time, capillary dilatation and decreased capillary resistance. It is said to decrease 
clot firmness and clot resistance in animals (Lalich and Copley, 1942, 1943). The druw 
has a prolonged action so that its effect upon the prothrombin time mav oudast its 
administration for seven to founeen days and there "is a latent period of "two to four 
days before it becomes effective when given by mouth. Its administration requires 
careful control by daily estimations of the prothrombin time which should not be 
aUowed to fall below 60% of normal. Even so, unpredirtable hasmorrhage, often from 
the rectum and mto the urinary tract, mav occur during treatment and' this bleedino- 
IS most difficult to control except temporarilv by transfusions of fresh blood Recentlv 
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{b) premature labour, (c) difficult instrumental delivery, (d) tvhen breast feeding is 
impossible, (c) if cerebral signs are present in the first few days of life, {/) if a fismo- 
rrhagic diathesis is manifest, and in icterus gravis neonatorum and so-called congenital 
anaimia, (g) if surgical operation is necessary. It has been established that hypopio- 
thrombinaemia in the infant can be prevented by giving vitamin K to the mother. Since, 
however, a dangerously low prothrombin in the infant may occur with a normal maternal 
prothrombin no prc-selcction of cases for treatment is possible and vitamin K should 
therefore be given to all mothers at, or shortly before, labour. In spite of the demonstra- 
tion by many workers that the incidence of hypoprothrombinatniia, neonatal hsmo- 
rrhage and possibly intracranial haamorrhage can thereby be greatly reduced this is 
not yet the routine practice in this country. 

(3) Absorption of vitamin K from the intestine like that of other fat-soluble vitamins 
depends upon bile salt and therefore may be defective in obstructive jaundice and with 
biliary fistula;. Administration of bile salt in keratin-coated, capsules will correct 
hypoprothrombinaamia due to this cause. . Zuckerman (1939) has reported a case in 
which the prothrombin fell to 33% of normal and bleeding occurred within fourteen 
.days of a biliary fistula having been performed. However, such rapid falls arc unusual 
both in animals and in man. 


Hypoprothrombinaimia follows steatorrhoea and the taking of liquid paraffin over 
long periods. It is corrected by injection of K analogue. The prothrombin gradually 
increases spontaneously as absorption improves. 

(4) Disturbed intestinal motility is a potent cause of hypoprothrombinainiia probably 
because it occasions anomalies of absorption. Intestinal anastomosis, enterostomy, 
fistulas, obstruction, pyloric stenosis, ileus, continuous gastric suction and long-continued 
diarrhoea and vomiting may lead fairly rapidly to low plasma prothrombin levels and 
treatment by injection is often a matter of some urgency. 

(5) Following surgical operation in patients with obstructive jaundice and parcnchyrnal 
liver disorder the plasma prothrombin m.ay fall rapidly but a normal prothrombin before 
operation is no guarantee that post-operative bleeding will not occur from hypoprothrom- 
binacmia. Although the fall may occur within a few hours or be delayed as long as 
eighteen days, the bleeding usually occurs within tliree to five days after operation. 
While it may be true that there is a greater utilization of prothrombin and, therefore, 
an increased requirement for vitamin K, following operation more important factors 
are probably an impaired prothrombin synthesis in the liver, a diet temporarily deficient 
in vitamin K, disturbed intestinal motility and defective absorption. The condition is 
resolved by injection of K analogue in doses of 10 mg. on each of three successive days. 
It may be prevented by the same method. 


(6) Synthesis of prothrombin in the liver. — ^The key-role that the liver plays in the 
synthesis of prothrombin has suggested (a) that low plasma prothrombin levels might 
be found in hepatic disease and might serve as an index of hepatic function, and (h) that 
the response of the plasma prothrombin to an injection of vitamin K might serve as 
an hepatic efficiency test. However, in _ man the striking falls of plasma prothrombin 
which are found in animals after experimental liver damage (see Rhoads Warren and 
Panzer, 1941) are rarely found. In acute liver disorder the plasma prothrombin level 
is remarkably well maintained even to death. In chronic liver disease on the other hand, 
a progressive and gradual fall in plasma prothrombin can often be noted which, 
however, is usually preceded by a fall in the plasma albumin. Low prothrombin levels 
are irregularly found in liver disease and they bear no constant relation to the type of 
hepatic or bihary disease present Very low values are rare and it is unusual to find 
the prothrombin reduced to a level at which bleeding might occur (20 to 30°/ of normal) 
It is clear that hypoprothrombinxmia is not the sole cause of a bleedine tendency in 
liver disease. ^ ^ 


Liver damage or the administration of dicoumarin or salicylate are so far as we know 
the only circumstances in which injection of vitamin K will not restore to normal a low 
plasma prothrombin. The failure of a low plasma prothrombin to ri.se within twenty- 
W hours of the injection of 10 mg. of a vitamin-K analogue therefore usuafiv meam 
liver disease. Although even a severely damaged liver .s capable of syntheriinf nro- 
thrombin adequately. Sweet, Lucia and Aggeler (1942 have suggested that hf pro- 
thrombin level is a more accurate inde.x of parenchymal hepatic tissue destruction than 
of impaired function. 
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• Auenbriigger and Laennec: The Discoverers of Percussion 

and Auscultation 

By Professor S. Lyix Ccmmixs, C.B., C.M.G. 

History often dirons a light on present-day methods in ^ ? f 

of the works of Auenbrugger and of Laennec as sveU as o£ their comrades and thevr 

opponents appears appropriate. 

Leopold Ai’exbrlccer (1722-1809). 

It seems , proper that I 'should put Auenbrugger first 
phthisiologists, aldioiigh he was never very celebrated for a s , P 
Ltroduced what has proved to be one of die most fruitful methods for intestigatin^ 

nnd a musical mother, 

make-up for the differentiation of sounds and must, as has t-mniui? their sides- 

have seL his father investigating the amount of fluid in barrels b> taping Jeix ^de^^^ 
he was suitably endowed, therefore, to appreciate the ad% antaj^es . g 

'‘'TO*’’,irp“5 of mo« »vem«n cen,»rte of "ho Jl,™™ Era. doc.o„ to 
Still left the chests of their patients unesamined and depended ^P°". ^ “ ion. 

wasdng to indicate disease. It was reserved for Auenbrugg , , , P studv of 

From Graz, where he had been born, he was launched by father ^ 

medicine and soon became a well-known figp^e in Y -.tUcted from Levden 

Van Swieten, the celebrated Professor of Medicine who 

to the Vienna school. He became a physician to the Spanish ® 

tinued there for ten years, for the last seven of when he eave up ^ his 

chest percussion, tfe published his /ut'enfurn Ao^hw in 1/ 1 P 

connexion with the hospital. . ^ ^ ‘‘T Wavp b 5 »en. 

“In making public my discoveries Hnesrio/speculation but by the desire 

actuated neither by an itch for writing nor f -.nd reflection. In doing 

of submitting to my brethren the fruits of seven years observaUon anQrenec^^ 

so I have not been unconscious of the dangers ^ _j”|cieaces by their dis- 

the fate of those who have illustrated or the Arts and bciences o> 

coveries to be beset by envj-, hatred, malice, deyaction and catumn|^. 

He was right. Though popular as a man and taken ^ai our b> me vourt ana ri c 

Empress Marie Therese, his Iineutum Aovunt remained “nn - There mult ' 

physicians and professors, Baron van Swieten and his successor, ■ - , . , . 

have been some temporan- professional interest m the matter r Albrecht 

through two editions; StoU.'tlie successor to de.Haen, rather ^^=4 “X! 

von Haller thought the technique “worthy of “ttetiuon . Thoug q 

gotten in Vienna and the surrounding countries. , • nViservex^ merely 

attention of Rosiere de la Chassagne ol Montpellier in l<t0 thoua tried it 

regarded it as “un moyen de plus qu’on peut employer sans ’needless to s-iv 

himself and .confounded it with the Hippocratic succussion from ' . ’ io-nor'ed 

it differs completely. From that time percussion seems to have bee t rvn, 

until it was found by Corvisart to be^^ mentioned f ^ K rnr!i?-.rf I'lfoaeS 

republished by him with weighty additions m 1808. The volume b\ , . ‘ ^n-,i.£H 

as compared with the original 74 pages of Auenbrugger, consists of an . V^n.vn and 
of die Sections of the iJentuv. Novum. It finally made 'uethod y known aiid 
gave it its place as a reaflv valuable technique to be followed in the e, 
chest. Above all, it came to the notice of Cqrvisart’s great 

ensured its combination with mediate auscultation as a very promising p hmnie 

Up to the rime of Conisart, and for several years after, percupion 
tapping of the chest with the flexed fingers worked from the wrist, nol ho . 

or shoulder. In 1827-28, Pierre Adolphe Piorry .introduced the method of pcrcii.Hon 
mediate", the use of a olexmietcr; that finally preferred, by hint was a pla c ° ’ 

to he held against the chest with a Iient handle. He tapped upon this with the nngc . 
^This great addition appears to have been accepted as a mere amphficn ion 
'y June — Hist, of Med. I 
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however, it has been- claimed that enormous doses of vitamin-K analogue or its, oxide 
(from 0-1 to 0-5 gramme) are effective (Lehman, 1943; Lucia and Aggcler, 1944). 

In view of the dangers wliich attend its use it is considered that dicouinarin treatment 
is justifiahle only if .close observation and control arc possible; it is not suitable for 
general use in the prophylaxis of post-operative thrombosis and embolism. A useful 
review of the pl.ace of dicoumarin and heparin in therapeutics is available (Pfeillcr 
and Sain, 1944). 
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Dr. Ernst Freund : I would like to submit 'a suggestion concerning the embolisms 
which sometimes occur after operations. It is strange that part of a thrombus should get 
detached, because fibrin is usually tough, and we must assume that in such cases the 
fibrin has been weakened through an increase of. leucocytes or hatinatoblasts in the blood. 

My suggestion is that before every operation the patient’s blood should be e.vamined 
to see whether its fibrin is not too weak, and if it is, an attempt should 'be made to 
combat 'the 'weakness cither by administering calcium phosphate or by subcutaneous 
injection of calcium-glycerin-phosphate. 

This suggestion is based on a fact which I demonstrated for the first time more than 
fifty years ago, viz. that coagulation can be prevented not only by collecting the blood 
under oil, but also by adding sodium citrate to the blood and thereby keeping the calcium 
phosphate in solution. 
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■ Auenbnigger and Laennec : The Discoverers of Percussion 

and Auscultation 

By Professor S. Lyle Cummins, C.B., C.M.G. 

History often throws a light on present-day methods in medicine and a fresh study 
of the works of Auenbrugger and of Laennec as well as of their comrades and their 
opponents appears appropriate. 

Leopold Auenurucceu (1722-1809). 

It seems proper that 1 should put Auenbrugger first' among the Continental 
phthisiologists, although he was never very celebrated for a study of ptithisis, tor ne 
introduced what has proved to be one of the most fruitful methods for investigating 
diseases of the chest — percussion. 

As the son of an inn-keeper father and a musical mother, he had the right physical 
make-up for the differentiation of sounds and must, as has often been pointed out, 
have seen his father investigating the amount of fluid in barrels by tapping their sides; 
he was suitably endowed, therefore, to appreciate the advantages of examining the human 
chest by percussion. 

With the passage of more than seventeen centuries of the Christian Era, doctors then 
still left the chests of their patients unexamined and depended upon cough, fever and 
wasting to indicate disease. It was reserved for Auenbrugger to discover percussion. 
From Graz, tvhere he had been born, he was launched by nis father on the study of 
medicine and soon became a well-known figure in Vienna. He was a student under 
Van Swieten, the celebrated Professor of Medicine who had been attracted from Leyden 
to the Vienna school. He became a physician to the Spanish Military Hospital and con- 
tinued there for ten years, for the last seven of which he devoted himself to the study of 
chest jiercussion. He published his luventum Novum in 1761 when he gave up his 
connexion with the hospital. 

"In making public my diseoveries respecting the matter" he writes, “I have been 
actuated neither by an itch for writing nor a fondness for speculation but by the desire 
of submitting to m 5 ' brethren the fruits of seven years’ observation and reflection. In doing 
so I have not been unconscious of the dangers I must encounter since it has always been 
the fate of those who have illustrated or improved the Arts and Sciences by their dis- 
co^ries to be beset by envy, hatred, malice, detraction and calumny.” 

He was right. Though popular as a man and taken into favour by the Court and the 
Empress Marie Therese, his Inventum Novum remained unnoticed by those great 
physicians and professors, Baron van Swieten and his successor, de Haen. There must 
have been some temporary’ professional interest in the matter for the little book went 
through two editions; Stoll, the successor to de.Haen, rather favoured it and Albrecht 
von halier thought the technique “worthy of close attention”. Though quickly for- 
gotten in Vienna and the surrounding countries, the Inventum Novum caught the 
attention of Rosicre de la Chassagne of Montpellier in 1770 though this observer merely 
regarded it as “un moyen de plus qu’on peut employer sans risque”, never tried it 
himself and .confounded it with the Hippocratic succussion from which, needless to say. 
It differs completely. From that time percussion seems to have been completely ignored 
until it was found by Conisart to be mentioned in the Aphorisms of Stoll and was 
republished by him with weighty additions in 1808. The volume by Corvisart, 439 pages 
as compared with the original 74 pages of Auenbrugger, consists of an elaborate analysis 
of the Sections of the Inventum Novum. It finally made the method widely known and 
gave It Its place as a really valuable technique to be followed in the examination of the 
chest. Above all, it came to the notice of Corvisart’s great pupil, Laennec, and thus 
ensured its combination with mediate auscultation as a very promising procedure. 

Up to the time of Corvisart, and for several years after, percussion meant the simple 
tapping of the chest with the flexed fingers worked from the wrist, not from the elbow 
or shoulder. In 1827-28, Pierre Adolphe Piorry .introduced the method of “percussion 
numiatc the use of a pleximcter; that finally' preferred, by him was a plate of ivorv, 
against the chest with a bent handle. He tapped upon this with the finger, 
this great addition appears to have been accepted as a mere amplification of 
JcxE— Hist, of Med. I 
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however, it has been- claimed that enormous doses of vitamin-K analogue or its. oxide 
(from O'l to 0-5 gramme) arc effective (Lehman, 1943; Lucia and Aggclcr, 1944). 

In view of the dangers which attend its use it is considered that dicoumarin treatment 
is justifiable only if .close observation and control arc possible; it is not suitable for 
general use in the prophylaxis of post-operative thrombosis and embolism. A useful 
review of the place of dicoumarin and heparin in therapeutics is available (Pfeiffer 
and Sain, 1944). 
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Dr. Ernst Freund: I would like to submit 'a suggestion concerning the embolisms 
which sometimes occur after operations. It is strange that part of a thrombus should 
detached, because fibrin is usually tough, and we must assume that in such casM the 
fibrin has been weakened through an increase of leucocytes or hmmatoblasts in the mood. 

My suggestion is that before every operation the patient’s blood should be examined 
to see whether its fibrin is not too weak, and if it is, an attempt should 'be made to 
combat the weakness cither by administering calcium phosphate or by subcutaneous 
injection of calcium-glycerin-phosphate. 

This suggestion is based on a fact which I demonstrated for the first time 
fifty years ago, viz. that coagulation can be prevented not only by collecting the blood 
under oil, but also by adding sodium citrate to the blood and thereby keeping the calcium 
phosphate in solution. 
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case of the big, managing Dupuytren against the little, but determined, Laennec, and 
Dupuytren tried to drub his small adversary in subsequent correspondence and contro- 
versie^but it is remarkable how successfully Laennec came through the storm. He may 
have been a little bit injudicious but, at least, Dupuytren afterwards was the first to hold 
out the hand of friendship to him and Laennec grasped it firmly. It is remarkable how, 
even as a student, Laennec managed to write and publish the most stimulating researches. 
Perhaps his most remarkable work, at this lime, was his Hhtoire Anatomigiie et Clinique 
des piritanites AiguSs, written in 1802. This was concerned with practicaliy a new discovery 
or at least dealt with the subject from a new angle. It was very widely discussed and was 
greatly admired for its dearness as well as for its novelty. He 'sat for his evatninatioas in 
1803 and got two prizes, one in Practical Medicine and the other in Surgery, Jn 1804 he 
became a doctor. A. few months later he published ht$ Thesis an Hippocrates in Latin and 
a second thesis Propositions sur la Doctrine d'Hippocraie relatkement a la Medeciite Prac- 
tique, in French. He made valuable contributions to our knowledge of the fibrous sheaths 
of the riscera and to the study of the musculature of the prostate; and, in helminthology, 
published his Memaire stir les vers vesiculaires. .In other words, he was already a skilled 
morbid anatomist as well as a general research student both after and even before he 
was qualified: And, for the twelve years after his admission to the medical profession, 
he added to his growing reputation, finally becoming a physician to the Necker Hospital. 
But we must hurry on to the work for which he will ever be most famous; his work 
on mediate auscultation. He, like others, had felt the necessity to understand better 
the processes by which the tubercles which he had observed, and which he had so well 
described, and the many other diseases of the chest studied by him in the post-mortem 
room, might be followed up during life and, in some cases, perhaps, arrested or cured. 
Let us first consider the attitude to tuberculosis current at the time. As Ro.xeau -says: 
“One lived as well as one could on the little that was known of the work oP William- 
Stark, unhappily interrupted too soon by the premature death of this young savant". 
As a matter of fact William Stark had written his description of tubercles and their 
breaking down into vomicae, the relative loss of vascularity around them by the sealing 
off of the vessels and the opening into them of bronchi and bronchioli which bad like- 
wise been interrupted in their course by the tuberculous process, nearly twenty years, 
before the birth of Laennec; but • he had written of them very briefly tltougn very- 
thoroughly and his work owing to his sudden death had remained unpublished until 
1782. One imagines that this work was only slightly known and appreciated by the. 
profession in France as, indeed, it was equally' unread in the England of that time.' But 
it was not altogether ignored and it probably served as the inspiration of men like Bayle- 
and Laennec. Bayle had already published his 900 cases of plithisis due to respiratory 
disorders and' had declared at least 624 of them to be tuberculous in origin. Laennec 
had gone further, had recognized the tuberculous nature of the phthisic grantiletise, 
which Bayle had understood to be a separate development, had stated his belief that the- 
183 cases of this kind should be added to the total of tuberculosis described bv Bavle; 
and had thus put the crow-ning touch to his studies of this disease by announcing the 
unity of the various manifestations of tuberculosis under tills one beading. Now it 
remained to him to discover a means by which all these tuberculous signs, as weft as- 
many others, non-tuberculous, affecting the lungs and die heart, might be recognized 
during the life of the patient. One day, walking across the court of the Louvre, be 
noticed some children with dieir ears placed to die extremities of long pieces of wood 
which transmitted the sound of little blows— scratches— -struck at the opposite ends. 
‘‘Cette experience vulgaire d’acoustie” was an inspiration to him. He at once conceived 
the idea of applying it to the study of heart maladies. On the morrow, at his clinic ar 
the Necker Hospital, he took the visit card, rolled it up on itself, tied it tight so as to 
tnake a central canal, and placed it over the heart of a patient. Such was the accounr 
given by Laennec himself to Lejumeau de Kergaradec, a friend of his. 

It is as well, I think, to quote Lacnnec’s own words on this discoverv as translated 
by John Forbes who, like James Clark, was one of those who made known tlie method 
in England; 


In 1816, I -was consulted by a young woman labouring under the general symptoms of 
diseaseQ heart and in whose case percussion and the application of the hand were of 
mtJe avail on account of the great degree of fatness. The other method just mentioned 
(immediate auscuitation) being rendered inadmissable by the age and sex of the pat'enf 
i happened to recollect a simple and well knotvn fact in acoustics and fancied it might 
be turned to sorne use on the present occasion. The fact I allude to is the great dis- 
tractness wuth which we hear the scratch of a pin at one end of a piece of wood on 
applying our ear to the other. Immediately, on this suggestion, I rolled a quire of pa'peri 


‘L-itan-: sppiiri to hw-c bein irandated as sayins ••vjsit card" fa one phc« and “tpiiw of paptr” fa another 
One miagiocs that the vjsii card conristed of several pages. — S, L. C. 
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Auenbrugger’s percussion technique but it was in reality a valuable extension of it and 
deserves to be particularly noted, especially the modification of it with the finger as a 
pleximeter. There is, I think, a sensation to be gained with the finger-pleximctcr whidi 
lends a definite precision to the method; a sensation which tends to be lost with the 
ivory instrument. This, however, is an individual opinion and must be taken as such. 

But above all there remains the wonderful observation of Aiienliruggcr that the thorax, 
on being t.apped, has, even in health, several voices and that these may be further 
modified in disease. “I here present the rc.ider”, he s.iys, “with a new sign which I 
have diseovered for detecting diseases of the chest". 

"What I have written”, says Auenbrugger,'."! have proved again and again by the 
testimony of my own senses and amid laborious and’ tedious exertions; still guarding, on 
all occasions, against the seductive influence of self love." 

Before bidding adieu to Edlcr von Auenbriigg — be was ennobled in 1784 — it is hut 
fitting to revert to Corvisart for a moment; nor is this a bad method of introducing 
Lacnnec, for Corvisart was the teacher and friend of that great man. 

Corvisart, that wild student of the Law, who frequented the Qiiartier Latin and die 
Medical Schools and, at last, gready to his father’s disgust, abandoned his legal studies 
and took to medicine as his natural mode of sclf-cxnrcssion: who finally won the confi- 
dence and regard of Napoleon; who was a Professor of Mcdicihc at the Charite and became 
Baron Corvisart and Physician to the Court — siircfy this man, as' the discoverer of the 
outstanding merit of Auenbrugger and the teacher of Laenncc, deserves to have his 
memory cherished by every .student of medicine. 

Then, too, before we turn to Lacnncc’s own history, there is another to be considered, 
Gaspard Laurent Baylc, whose researches on pulmonary phthisis (1810) make such a 
valuable addition to tbc works of Lacnnec. 

Dupuytren, Bichat and Louis arc others whose memory should be recalled as helping 
on the great work now to be considered. 


Rene Tueopiiiee Hyacintiie Laennf.c (1781-1826). 

It seems to me that I should be “bringing coals to Newcastle” if I attempted to describe 
to this learned assembly 'the childhood of Lacnnec or his ancestrv which have been so 
well set forth by Roxeau and so well done into Englisli by Hale-White and others. It 
would even be superfluous to attempt to describe, except in brief,,. tlic original rnodels or 
the stethoscope which must bo known by all admirers of the great inventor. It will suflice 
to say tliat Laenncc was born at Quimper, in Brittany, on February 16, 1781; that, .after 
his mother’s death, his father, a not very satisfactory man for the bringing up of children, 
gave him over to the care of his brother, a priest, who was afterwards obliged to flee the 
country owing to tlie gcncr.al proscription of the clergy; that he then became the tyard 
of another of his father's brothers. Dr. Guillaume Francois Lacnnec, of Nantes; .and 
that, under the guidance of this excellent man, he determined to enter the mcdic.al 
profession; became a military surgeon of the third class at Nantes at the .age of 15 and 
without a medical qualification rose to be an Oflicicr de Same in 1800 andswent with the 
military expedition to quell the insurrection in the Morbih.an district between Nantes 
.and Quimper; left Nantes for Paris and started his medical studies there in that year. 
From that time on until his death he was a devoted student of medicine. As Hale-White 
says: “His genius b6g.an to unfold; he exulted in his profession”. In spite of- occ.asion.al 
bad health he must have been, at that time, though small and spare, a fine high-spirited 
youth, very much attached to a country life and to shooting and other country sports 
but compelled, as so m.any of us are in this crowded age, to turn his back on them and 
devote himself to study; and study very hard he did, to find a place for himself in the 
crowded life of Paris! He placed himself under Corvisart at the Charite and, inspired 
by Bichat’s work, took up morbid anatomy as his main interest for the moment. In 
morbid anatomy he seems to have struck a subject with a wonderful interest for him 
and he became associated with Baylc, a slightly older man than himself and with 
Dupuytren, a surgeon pursuing the study of the same kind of material that he’was follow- . 
ing, and dc.stincd to become later, B.iron Dupuytren, surgeon to Napoleon and his 
Court. Dupuytren, Baylc .and Lacnnec.! What .a trio! And all under the influence of 
Bichat, one of the most celebrated morbid anatomists of his day! It is not to be whndcrcd 
at that they began to obtain results of surpassing importance. Bichat, however, died in 
1803 and Dupuytrem unfortunately for the trio-of workers, produced, though I think he 
did not publish, a Trot c d Anatciue PatholoR.qnc in that year; a rmt'/e which struck 
Laenncc as containing ideas, ns he said, un pen dc chose pres celles dc Bichat” I aennee 
resented as plagiarisni this approach ti><=,.most intimate ideas of die Master 

and he also resented tbc use of a classification of diseases which he himse f lin 1 set 
in a course of lectures given a few months before. He now n hmed to 


^hi?d^ssSmn'in^hc' course of a lecture at which Dupuy'tVen^varprc"cnt!’ ‘‘T/w 
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case of the big, managing Dupuytreti against the little, but determined, Laennec, and 
Dupuytren tried to drub his small adversary in subsequent correspondence and contro- 
versies— but it is remarkable how successfully Laennec came througtt the storm. He may 
have been a Uttie hit injudicious but, at least, Dupuytren afterwards was the first to hold 
out the hand of friendship to him and Laennec grasped it firmly. It is remarkable how. 
even as a student, Laennec managed to write and publish the most stimulating researches. 
Perhaps his most remarkable work, at this lime, was his Hiitoire Anatomique el Clinique 
des pdritoniles Aigues, written in 1802. This was concerned with practically a new discover}’ 
or at least dealt with the subject from a new angle. It ivas very widely discussed and was 
greatly admired for its clearness as well as for its novelty. He sat for his examinations in 
1803 and got two prizes, one in Practical Medicine and the other in Surgery. In 1804 be 
became a doctor. A few months later he published his Thesi.f on Hippocrates in Latin and 
a second thesis Propositions sur la Doctrine d'Htppocrale reliitiveinent a la Medecine Prac- 
Cique, in French. He made valuable contributions to our knowledge of the fibrous sheaths 
of the viscera and to the study of the musculature of the prostate; and, in helminthology, 
pubhshed his Mswoire sur les vers vesiculaires. ,ln other words, he was already a skilled 
morbid anatomist as well as a general research student both after and even before he 
was qualified; And, for the twelve years after his admission to the medical profession, 
he added to his growing reputation, finally becoming a physician to the Necker Hospital. 
But we must hurry on to the work for which he will ever be most famous; his work 
on mediate auscultation. He, like others, had felt the necessity to understand better 
the processes by which the tubercles which he had observed, and which he had so well 
described, and the many other diseases of the chest suidied by him in the post-mortem 
room, might be followed up during life and, in some cases, perhaps, arrested or cured. 
Let us first consider the attitude to tuberculosis current at the time.” As Roseau -says; 
“One lived as well as one could on the little that was known of the work oP William' 
Stark, unhappily interrupted too soon by the premature death of this young savant”. 
As a matter of fact William Stark had written his description of tubercles and their 
breaking down into vomicae, the relative loss of vascularity around them by the sealing 
off of the vessels and the opening into them of bronchi and bronchioli which had like- 
wise been interrupted in their course by the tuberculous process, nearly twenty years, 
before the birth of Laennec; but he had written of them veiy briefly though very 
thoroughly and his work owing to his sudden death had remained unpublished until 
1782. One imagines that this work was only slightly known and appreciated by the 
profession in France as, indeed, it was equally unread in the England of that time. But 
it was- not altogether ignored and it probably served as the inspiration of men like Bayle- 
and Laennec. Bayle had already published his 900 cases of phthisis due to respiratory 
disorders and’ had declared at least 624 of them to be tuberculous in origin. Laennec- 
had gone further, had recognized the tuberculous nature of the ph.thisie gmixuleuse,. 
which Bayle had understood to be a separate development, had stated his belief that the 
183 cases of this kind should be added to the total of tuberculosis described by Bayle; 
and had thus put the crowning touch to his studies of this disease fay announcing thcr 
unity of the various manifestations of tuberculosis under this one heading. Now ir 
remained to him to discover a means by which all these tuberculous signs, as well as- 
many others, non-tuberculous, affecting the lungs and the heart, might be recognized 
during the life of the patient. One day, walking across the court of the Louvre, he 
noticed some children with their ears placed to the extremities of long pieces of wood 
which transmitted the sound of little blows — scratches — struck at the opposite ends, 
“Cette e.\'perience vulgaire d’acoustie” was an inspiration to him. He at once conceived 
the idea of applying it to the study of heart maladies. On the morrow, at his clinic at 
the Necker Hospital, he took the visit card, rolled it up on itself, tied it tight so as to 
inakc a central canal, and placed it over the heart of a patient. Such was the accounr 
given by Laennec himself to Lejumeau de Kcrgaradec, a friend of his. 

It is as well, I think, to quote Lacnnec's own words on this discovery as translated 
by jobn Forbes who, like James Clark, was one of those who made known the method 
m England: ' 


In 1816, I was consulted by a young woman labouring under the general symptoms of 
mseased heart and in whose case percussion and the application of the hand were of 
mtie ayail on account of the great degree of fatness. The other method just mentioned 
timmediate auscuttationl being rendered inadmissable by the age and sex of the pat'ent 
1 nappened to recollect a simple and well known fact in acoustics and fancied it mishf 

present occasion. The fact I allude to is the great dis- 
tmetness with tvhich we bear the scratch of a pin at one end of a piece ot wood on 
applying our ear to the other. Immediate^', on this suggestion, I robed a quire of paper)' 


' app;iri to h wc besn tranihtcd saying 


wanihtcd « saying ‘‘visit card” in one place and “quire of paper” in another 
One tmasmes that the "visit card” consisted of several pages.—S. L. C. anoujer. 
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into a kind of cylinder and applied one end of it to the region of the heart and the other 
to my ear and was not a little surprised and pleased to find that I could thereby perceive 
the action of the heart in a manner much more clear and distinct than I had ever been 
able to do by the immediate application of the ear. From that moment I imagined that 
the circumstance might furnish means for enabling us to ascertain the. character not 
only of the action of the heart but of every species of sound produced by the motion of 
all the thoracic viscera.” ' 

Auscultation had been discovered. Lacnncc soon began to find types of cylinder or 
stethoscope, as he called bis tube, more fitting than his paper roll. ‘‘Bodies of a moderate 
density such as paper, the lighter kinds of wood or Indian cane, arc those which I have 
always found preferable to others.” But he pauses : ‘‘The employment of this new 
method must not make us forget that of Auenbrugger. On the contrary the latter 
acquires quite a fresh degree of value through the simultaneous employment of the 
former and becomes applicable in many cases wherein its solitary employment is cither 
useless or hurtful.” There wc have it at last: the liuhiug up of two wonderful discoveries 
of two men of 'geuius — Auenbrugger and Laeuitecl 

Lacnncc lost no time in gadiering .the honey from his great collection of flowers; the 
numbers of cases of all kinds that were at his di.sposnl. He may be quoted again, though 
most of you are probably well acquainted with the pa.ssagc, in connexion with the auscul- 
tation of the voice: 


“In the very earliest period of my researches on mediate auscultation I attempted to 
ascertain the differences which the sound of the voice within the chest might occasion. In 
examining several subjects with this view I was struck with the discovery of a very 
singular phenomenon. In the case of a woman affected with a slight bilious fever and a 
recent cough, having the character of a pulmonary catarrh, on applying the cylinder 
below the middle, of the right clavicle while she was speaking, her voice seemed to come 
directly from the chest and to reach the ear through the central canal of the instrumMt. 
This peculiar phenomenon was confined to a space about an inch square and was noi 
discoverable in any other part of the chesf. Being ignorant of the cause of this singularity 
I examined, with a view to its elucidation, the greater number of patients in the Hospital 
and I found it in about twenty. . . . The subsequent death in the Hospital of the greaier 
number of individuals who had exhibited this phenomenon enabled me to ascertain me 
correctness of my supposition; in every case I found excavations in the lungs of 
sizes, the consequence of the dissolution of tubercles, and all communicating witii ine 
bronchia by openings of 'different diameters. . . . This circumstance naturally led me to__ 
think that pectoriloquism is occasioned by the superior vibration produced by the voice 
in parts having a more solid and wider extent of surface, and I imagined that, n tins 
were so, the same effect ought to result from the application of the cylinder to the larynx 
and trachea of a person in health. My conjecture proved correct.” 

I cannot refrain from quoting to yoii this remarkable c-xample of Laenncc’s research 
methods but I shall say no more about them as you already know all tliat is to be 
known about mediate auscultation. SufTice it to say that he laid down' a system of 
stethoscopy and described, in an enduring way, the various types of sound to be heard 
over the normal and the abnormal chest: vesicular breathing, bronchial breathing, 
diminished breathing; the^ modifications of the voice as, for instance, pectoriloquy; and 
the sounds on the production of fluid alone, air and fluid, fire., as ajgoph'ony; and all 
tills with a careful application of percussion to supplement the stethoscope. It i is a 
wonUerful record; and, taken with his morbid anatomy findings, the demonstration of 
the “unity” of tuberculous lesions, the di.scovery of “dilatation of the bronchi” — “bronchi- 
ectasis” as we should call it — the profound study of emphysema of the lungs, and the 
numerous non-puhnonary observations on peritonitis, brain tumours, worms, A'c., it 
constitutes an almost incredible amount of original work crowded into one sliort life. 
Fog Laenned was to die young. It seems probable that both he and Bayle contracted the 
tuberculosis that killed them from their long and arduous observations at the post- 
nicrtem table; nothing was then known of the infectious nature of tuberculosis nor of 
the necessity for sterilization of hands, instruments, &c.. and yet Laennec speaks of 
having carried out at least 200 autopsies on pulmonary tuberculous cases alone' 

It is necessary for me, however, to remember that this is not a life of Laennec it is so 
tempting to deal with him as if it were; but I must hurry on. His heart was always in 
Kerlouarnec, where the sea air had often brought him b.ack to health- where there was 
shooting and sport to be had; where there was peace from the jealousies and niisiiiidcr- 
standings of his professional brethren! And he himself was there from time to time; 
once for a ,ieriod of broken bealtli of nearly t'vo ye.ar.s He ivas a Professor of Medicine 
and held clinics at the Chante from ISM. In 1824 he was married, not in a spirit of 
romance but rather, from Ins point of view, for the sake of quiet and a home and, for 
hers, freedom from the scandal - hat might arise if she were merely to' live with him 
and- take care of him. She was his rela ive Madame Argon. The marriage pr^'cH 
great success. He died on August 13, 1826, at Kerlouarnec. the Place of Foxes- the 
beloved place where he had passed the happiest days of his life. ’ 



Sectional Proceedings of the Royal Society of Medicine 


Section o£ Otology 

President — ^L. Graham Brotot, F.R.C.S. • ■ 

[iVovember 3, 1944] 

Conclusions Based on Twenty-Five Yeats’ Practice in 
' Mastoid Surgery 

PRESIDENT’S ADDRESS 
By L. Graham Browx, F.R.C.S. 

To attempt a review of mastoid surger)’ during the past quarter of a centort’ would be 
beyond the scope of this Address. It may prove useful if I express some thoughts upon 
the subject of mastoid surgery which are the outcome of my own experience. 

I believe the opportunities for mastoid surgery are gradually decreasing in proportion 
as the prophylactic measures against the incidence and spread of aural disease increase. 
Indeed, the time may not be far distant when intracranial complications of otitic ori^n 
will be considered rare phenomena. 

During my apprenticeship I can well remember having been greatly shocked by the 
gross infection occurring in post-operative mastoid wounds. h was a time when the 
method of packing the open pound was still in vogue. There resulted too many a 
failure in the form of chronic middie-ear suppuration, post-auricular fistulte or unsightly 
scars and depressions. Even keloids of the scar tissue were not uncommon. Mollison 
(1937) has recorded the advance in theort’ and practice uhich has Jieiped in bringing 
about the belter results to-day. This improvement has been obtained mainly by three 
important factors, viz. the position of the skin incision, the technique of operation upon 
the soft tissues and diseased bone, and the post-operative care of the wound. 

The essential points are: The skin incision, instead of being in or near the post- 
auricular sulcus, should curve widely outwards, even to the hair-line, and thus provide 
a large anterior skin-flap which on replacement will entirely cover the bony cavity. 
There should be as little interference as possible with the soft tissues. That is to say, 
the temporal muscle should not be incised, whilst the periosteum should be dealt with 
by a T-shaped incision and carefully preserved by elctating it from the small area of 
bony cortex which later has to be removed. There should be little if any interference 
with the attachment of the sterno-clcido-mastoid musde to the mastoid process, and die 
latter, likewise, should be pre.5erved as far as possible. There should be a thorough 
removal of all diseased bony and cellular structures by means of gouge and curette, 
whilst the cavity remaining should be smooth and shelving. The wound should be com- 
pletely closed except to provide drainage at the lower end by means of a small rubber 
tube. Finally, meticulous post-operative attention should be given to the wound. The 
latter, if it cannot be undertaken by the surgeon himself, should be left oniv to a care- 
fully trained assistant, preferably, in hospital, the vyard-Sister. 

Syringing the wound cavitj- and the externa! auditory meatus is an infinitely better 
method of cleansing the ear than swabbing with pieces of cotton-ivool. The latter can 
be not only a painful procedure but can cause delay in healing owing to irritation of 
the rep, air grantdation tissue. To help to get rid of the initial infection, and to prevent 
reinfection of the wound and middle-ear cavity, I strongly advocate the use of 50 to 60% 
of S.V.R. applied on a strip of y4 ribbon gauze. Following these essentials, the 
time of complete dositre of the wound and heating of the tympanic membrane 
should he no more than twelve days. From time to time there have been advocates 
tor the complete closure of the mastoid wound at the time of operation; recently the 
■advent of the sulphonamide.s and their use in powdered form m.tv bring about this 
oesired gatn. . ' " 

■ Jf.VE — OlOL. I 
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For the radical mastoidectomy the same >csscntials should apply, except that tlic 
posterior wound can be comjtletcly closed, drainage being provided for through a flap in 
the external auditory canal. Here arises a debatable point. To what extent should a 
plastic flap be cut in the meatal wall? 1 have long been an advocate of using the smallest 
one possible. Unlilcc Kdrncr, Pansc, Ballancc and others, I never invade the cartilaginous 
portion. Such a procedure should he reserved only for cases of cicatricial stenosis of the 
canal, very often the results of prcvioii.'! bad .surgery. I content myself with a small 
tongue-shaped flap which is really the extremity of the posterior membranous portion. 
Such a small flaji tends to decrease the eventual size of the healed cavity and later on 
.makes its periodical cleansing comparatively easy. 

In the performance of the radical operation 1 believe that it always pays to attempt 
to close the Eustachian tube by careful curetting of its lining muco.sa as far down as the 
isthmus. When successful, this must prove an important factor in 'attaining complete 
epithelialization of the cavity. Further, one should not forget. that suppuration persisting 
from a radical mastoid cavity may be due to the presence of a fistulous tract from the 
petrous bone. Hence, during the operation careful in.spcction should be made to exclude 
such a possibility. 

Where the amount of hearing present is usefyl to the patient, the radical mastoid opera- 
tion is to be avoided whenever possible, particularly in children and young adults. The 
incomplete, or modified, or conservative radical mastoid operation was first described in this 
■country by Heath'in 1904. It aimed at conserving the function of hearing as much as 
possible, whilst eradicating the potential danger of a chronic suppurative disease. It 
consisted in opening up the attic and mastoid bony regions, removing diseased tissue but 
retaining healthy ossicles and as much of die tympanic membrane as remained. 

Various modifications of this operation have been described by Cottle (1933), Lampert, 
Jenkins and others. However, the' one that has found most favour with me is that 
described by Sourdillc for another purpose, viz, the first step in his multiple operation 
on the mastoid prior to fenestration of the external semicircular c,TnaI in cases of clironic 
progressive deafness and otosclerosis. I have performed many operations of this kind, 
closely following his technique. It should be done only in very carefully selected 
in which the hearing is good and the perforation is in the attic region or is small and 
marginal in the posterior segment of the tympanic membrane. The presence of cholestea- 
toma need not always prove a contra-indication to the operation. Regarding the ossicles 
I have come to the conclusion that unless covered by healthy mucous membrane, the 
incus and head of the malleus may as well be removed. If left, even though not necrosed, 
they later on become involved in the healing process. The fibrous tissue eventually binds 
them down and renders them immobile, thus from pressure effects making the final 
degree of hearing less than if they had been removed at operation. One admits tliat 
removal of the incus and head of the malleus (the latter to facilitate drainage only) 
invariably reduces the acuity of hearing. Nevertheless useful hearing is maintained. To 
my mind, the question of the conservation or not of the ossicles is of far less importance 
than the problem of how to maintain the mobility of the oval and 'round windows. If, 
as I believe, good hearing depends on the proper functioning of these windows, the 
■one being in opposite phase and synchronous with the other, this, maybe, can only be 
achieved by an operation which leaves an air-space in the tympanic cavity, with the 
walls of the latter covered over by mucous membrane. Hence my contention that it is 
better to .wemove the incus at operation rather than, by retaining it, find it later on 
bound down by fibrdus dssue and exerting a pressure effect upon the' oval window via 
the stapes. This theory, too, can explain why, after the radical mastoid operation when 
the cavity remains moist, hearing is very often much better than in the completely 
epithelialized one. The continuity of the external auditory canal membrane with that 
of the tympanic membrane should be preserved, and drainage should be carried out 
via the post-auricular incision as m simple mastoidectomy. w McKenzie fl940) 
published his results of 70 cases operated upon by the conservative radical method MV 
iwn results ar-e about the same as his viz. about 50% of dry ear.s wkh r^emfon of good 
hearing. My technique, however, differs in that I have never yet made use of a meatal 

”"since the field is so small and the technique both difficult and delicate the surccon 
i., greatly facilitated in his work by the aid of bmocular matmifvin,. 


liehting and an efficient blood-suction apparatus. The same”lp®p"lcr"ff comse'^'to mher 
r$oJot mastoid surgery but especially to that of the iuue‘;P,i?,rof T middle-S 
“•ity where .magnification helps one to recognize important small relations and To carry 
.t the necessary delicate instrumentation. ‘^"0 to carry 

nmlnirists have often discussed the significance that lies in'aecident-,IK. „ , 

un?Sg t>' c dura mater and the lateral sinus in eases of ^ 
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mastoiditis. I believe the answer is this: Never purposely lay bare these structures 
unless the bony disease leads down to them, but, when thus removed or accidentally so, 
bear in mind the fact that infection has been brought a stage nearer to the vital intra- 
cranial contents, and govern your subsequent proceedings accordingly. It is advisable 
to leave such a wound well exposed and very^ lightly covered with sterile gauze, rather 
than to close it up with possibly infected blood-clot. Penetrating wounds of the dura 
and sinus wall should be dealt with in a similar manner, though it may be necessary 
sometimes to occlude a grossly injured sinus above and below the site of injury and open 
up the intcr.xnmg portion. Through neglect of these precautions one has seen not 
only rapid infection of the meninges but also fatal htcmorrhage from the subsequently 
infected lateral sinus. 

Following the modern technique, skin and muscle grafts on the rnastoid cavity should 
seldom be necessary after an uncomplicated simple or radical mastoidectomy. In plastic 
operations to close large post-auricular fistulse, or to open up .a stenosed external auditory 
meatus which is inadequately draining a suppuration from the middle ear, they may 
occasionally be used with advantage. 

The respective merits' of the post-auricular approach as compared with that of the 
endaural route, as advocated by Lempert (1928), has been well discussed by many 
aurists and the superiority of the latter method has not been substantiated. The fact 
that the majority of otologists still practise the old and original method is sufficient 
answer to the question. Indeed, - a tolerant attitude becomes sceptical criticism when 
Lempert further advocates this approach for such operations as fenestration of the 
external semicircular canal for otosclerosis and those concerned with the various intra- 
cranial complications spreading from the middle ear and mastoid. 

Injury to the facial nerve during the coiurse of a radical mastoid operation is a distress- 
ing event both to the patient and to the surgeon. Although the utmost care may be 
exercised in clearing out the middle-ear cavity, a paralysis of the nerve may occur even 
though it be discovered only post-operatively. Especially one should be on the look-out 
for this in cases of cholesteatoma when dehiscences in the bony wall of the fallopian 
canal from erosion are so likely to occur, Fortunately, a fair proportion of these paralyses 
eventually recover, especially the post-operative ones. However, those thal do not must 
remain an everlasting stigma or undergo attempts for their repair by one of the several 
methods of graft implantation ' or anastomosis with other cranial nerves. Even plastic 
surgery on the facial structures themselves, as practised by Gillies, may have to be tried. 
A full review of the methods employed for the surgical treatment of traumatic facial 
paralysis by direct nerve suture and graft inlay has been given by Miss D. J. Collier et at. 
(1941). Following the pioneer work of such men as Ballance, Duel and Young, future 
workers can and will obtain much better results. 


The treatment of petrositis, associated or not with Gradenigo’s syndrome, stUl presents 
a problem to the otologist. The diagnosis is undoubtedly helped by radiography, 
especially when the cranial nerves in relation to the apex of the petrous and to the 
posterior fossa show no clear evidence of irritation. The surgical treatment has been 
thoroughly reviewed by Ramadier, Watkyn-Thomas (1936), Kopetzsky (1933) and others, 
and each has advocated his own preferred method of approach to the cellular apex. It 
seems to me that one should adopt here as conservative methods as possible. Very often 
a simple cortical mastoidectomy suffices to clear up the symptoms of an acute petrositis, 
just as the radical operation following an acute exacerbation of a chronic middle-ear 
suppuration will do likewise. When, however, often after a latent period, the clinical 
signs and symptoms suggest an empyema of the petrous ape.x — usually readily con- 
firmed by radiograph — ^further steps should be taken. The fistulous tract should be care- 
fully sought for, and when found to be present in the region of the antrum or semi- 
circular canals, its opening should be enlarged and the tract curetted right along its 
path until the pus is reached and can be evacuated. WTien the opening of the fistulous 
tract cannot be found, or it is in the region of the Eustachian tube opening, the route 
chosen should be behind the arch of the superior vertical canal in relation to the 
postero-superior surface of the pyramid. The approach via the tubal cellular tracts and 
carotid canal, as recommended and practised by Ramadier, is condemned bv Kopetzsky 
as being far too difficult and hazardous. 


Again, conservatism should be our attitude in surgical treatment of inflammatory 
disease affecting or invading the labyrinth. Our first duty should be to clear away the 
primary focus, whether this means simply incising a drum-head or performing a simple 
cb/ m mastoidectomy. Only if and when symptoms of meningeal irritation occur 
o^ Neumin^n°‘'^^‘^ opening up of the labyrinth, preferlbly by the method 
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Pcrisinus abscess and’ extradural abscess arc comnlications of mastoid disease which 
are admittedly difTicuIt to diagnose before operation. As a rule they need not exercise 
our minds very much provided that at oncration w’c do not di.sturh any gramilatrons 
present, for tliese are Nature’s barrier of defence against. bacterial invasion. The wound 
should be kept well open and the jtatient carefully watched for further spread of infection 
to intracranial contents. 

Before passing on to a consideration of the most serious of the endocranial compli- 
cations of otitic origin, viz. meningitis, br.iin ab.scess and lateral sinus throiUhosis, it 
may be useful here to mention the u.se of siilphonamide therapy and that of penicillin. 
Before tlie introduction of these powerful, .selective, bacteriostatic drugs the prognosis in 
such cases was always considered grave. This led in turn to elaborate surgical methods 
of treatment which, in already enfeebled patients, and particularly in cases of acute dilluse 
suppurative meningitis, very often did nothing more than quicken or delay the fatal issue. 

The sulphonamides, since their introduction about the year 1937, have already proved 
their -worth and have decidedly altered our conceptions of how to deal surgically with 
these conditions. Likcivi.se it seems probable that pencillrn, after further trial, will do the 
same. Briefly stated, their value is as follows: These drugs wilj not by themselves, and 
unaided, cure infective disease produced bv certain organisms, except perh.np-s in the 
earliest stage of invasion. When pus has begun -to form in hone or soft tissues the 
inflammatory process may be retarded, with the so-called masking of symptoms, hut not 
to the point where resolution can elTect a healing of such abscc.sses. Cirillo (1942) has 
cited several cases which ended fatally owing to the too early use of this form of chemo- 
therapy and the consequent masking of symptoms. Most of us have had similar 
experiences, and we have been taught that these drugs cannot replace surgical 
treatment if an undrained necrotic focus is present. The great increase (almost double) 
in the recovery rate since the introduction of chemotherapy has been •clearly shown by 
Williams and others (1942) in their review of the literature on otitic meningitis and 
report of results five years before and since the introduction of chemotherapy. However, 
apart from this added use of the sulphonamides, their conclusions as to the best method 
of treatment .do not materially differ from those arrived at in a discussion on the subject 
by Layton, N, Jory and -Symonds (1934). 

I lay great strc.ss on the diagnostic value of lumbar puncture and examination of the 
cerebrospinal fluid in all cases of suspected endocranial .infection. Increase in pressure 
above normal levels and an abnormal cytology of the fluid, in conjunction with ordinary 
clinical signs, nearly always give a positive indication that the vital structures of the 
endocranium arc being attacked. If the focal area of infection has not already been 
removed by operation, this procedure should no longer be delayed. If, on the other hand, 
only after the initial operation h,4s this evidence been gained, further operative measures, 
and certainly chemotherapy, must be introduced without delay. It must be remembered, 
too, that the proper concentration of the.se drugs is most imijortanl and can only be 
determined by a blood examination. Again, the prognostic value of lumbar punctures 
will keep us informed of the efficacy or not of our therapeutic measures. 

Brain abscess, whether it be in the temporo.sphenoidal lobe or the cerebellum, is a 
matter of great concern both to the otologist ns we'll as the neurosurgeon. I think that, 
as far as brain surgery is concerned, we otologists .should recognize our limitations. 
Personally, from a review of my . own cases of otitic brain abscess, I have found that I 
have been successful only when I have discovered the fistulous or necrotic tract leading 
to the brain tissue and. tlirough thi.s, with a minimal disturbance of adherent meninges, 
have been able to locate the pus and e.stnbli.sh drainage into the abscess cavitv. The 
neurosurgeon on the other hand has cst.ablished for himself rules of procedure for "dealing 
with the abscess, whether by dccomprc.s.sion, aspiration or enucleation or by a combination 
of some or all of these. Northfield fl942), in some recent publications gives a full account 
of these procedures and shows how, influenced by the closed method of treatment of 
brain abscess by Clovis Vincent, neurosurgeons to-day arc obtaining increasingly better 
results. 

There is stiU considerable difference of opinion among otologists regarding the best 
method of treatment for later.-il sinus infection. Controversial problems arise concerning 
the eradication of the septic clot in the sinus itself or its extension to the iugular bulb, 
or even beyond this to the internal jugular vein There are conflicting ophiions oo 
about whether to resect the whole or a portion of the vein in the neck. To igate ii ie 
sever it between Iigature.s), or whether o leave it severely alone. I will state brieflv mV 
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window, or rather its m 9 bility. Sooner or later it becomes fixed, either by fibrous tissue 
or by the osteogenesis tliat takes place there. This, in my opinion, is the same problem 
that confronts us in the case of die modified radical mastoid operation, viz. how to ensure 
the mobility and hence the- reciprocal action of two membranous windows, whether they 
arc those provided by Nature or artificially provided by us. Until this problem can be 
solved it seems to me that we will not progress much further in helping to alleviate this 
type of deafness. In the meantime increasing help can doubtless be expected from the 
rapidly improving electrical aids for hearing by bone conduction. 

In conclusion 1 shall merely mention some rare diseases that demand mastoid surgery. 
A gumma of the mastoid I have never seen, and tuberculosis only on a few occasions, 
in one of which, however, the whole of the petrous bone .showed itself at operation to be 
a complete sequestrum. A dead labyrinth and a facial nerve paralysis were attendant 
factors. Again, I have seen during the past six years two cases, confirmed by operation, 
of a rare pathological condition, viz. haemangioma of the petrous bone invading the 
middle-ear cavity and the posterior fossa of the .skull. In the one case I was associated 
tvith Mr. Mollison and with him performed a modified radical operation. Tlic case was 
tlicn taken over by Mr. Nortlifield, who attempted the removal of the growth from die 
posterior fossa and petrous hone. A course of deep X-ray. tlierapy followed ojjeration 
with apparently satisfactory results. The otlicr similar case was dealt with in con- 
junction with my surgical colleague, Mr. Broster, but hns since been lost sight of. With 
regard to cases of cavernous sinus thrombosis I have only seen one in thc wholc of niy 
career, and that ended fatally. ' ' . . , 

The occasional malignant disease of the car and mastoid can still only be dealt with 
palliativcly by a combination of surgery, diathermy and X-rays. 

In conclusion may I add that I hope I have raised in this Address some useful points 
for discussion, from which, too, there will arise a consensus of, opinion that will serve 
to help us when dealing with future problems of mastoid surgery. 


REFERENCES 

CIRILLO, A. A. (1042) Arch. OtolarynS; Chicago, 36, .'>41. 

COLLIER, D. I., YOUNG, J., and CAWTHORNE, T. E. (1941) Proc. R. Soc. Med., 34, ^75. 
COTTLE, M. H. (lOOU) lllimis med.j., 63 , 79. 

DANDY, W. E. (1041) Surg. Gyncc. Obstet., 72 , 421. 

HALUIICE, C. S., and CAIRNS, H. (1938) Proc. R. Soc. Med., 31 , 1.317. 

KOPETZSKY, S. J. (1933) Arch. Otohryiig., Chicago, 18 , 47. 

(1941) Surg. Gyucc. Obstet., 72 , 4Gti. « 

LAYTON, T. B., JORY, N., and SYMONDS. C. P. (1934) Proc. R. Soc. Med., 28 , 529. 
LEMPERT, J. (1928) Arch. Otolaryug., Chicago, 7 . 201. 

McKENZIE, W. (1940) jf. Laryiig., ss, 75. 

MOLLISON, W. M. (1937) Guy's Hasp. Gar., si. ,305. 

NORTHFIeLd, D. W. C. (1042) y. Neurol. Psychmt.. 5 , 1- 

, and CAWTHORNE, T. E. (1942) Proc. R. Soc. Med., 35 , ,04. 

SINGLETON. J. D. (1942) Sth. used. J., 35. <50. 

TOBEY, H. G. (1941) Surg. Gynec. pbstcl.,iz,42b. 

WATKYN-THOMAS, F. W. (1030) Proc. R. Sac. Affd.,'' 29 , 20, 

WILLIAMS, H. L., HERRELL, W- E-. ct at. (1942) Arch. Ololaryng., Chicago, 37 , 128. 


Mr. W. M. Mollison : Choice of operatton m chronic suppurative otitis. In young people 
I feel that the radical should not be done on account of the loss of hearing after 1 ] 
and in view of the powers of recovery of function in the 3 ’oung. Unless the malleus ana 
incus are found necrosed some form of conservative operation should be followed, only 
proceeding to the radical if conditions finally necessitate it. One of the essentials for 
success is a generous meatus and the. President has stressed this bv his treatment ot 
the deep free end of the s^oft tissues; in many cases a temporal muscle flap is helpful. 
Incidentally this temporal flap is the only method of closing post-aural fistulm with 100% 
success. , , . . 


TABLE I.— ISc’mEN, AGED 


Radical operation 
Hearing bad 
Hearing fair ^ ... 
Conser\’ative operation 
Hearing good 
Hearing lair 
Hearing bad 
Heath's operation 
Heanngpoor 
Sicnple operation 
Hearing good 
Hearing lair 
Hearing bad 


10 (dry 4 ) . 

0 

17 (dry^o^)''"'’"' Parab-sis 1 ) 
4 


D 

1 

4 
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TABLE 11.- 

-205 MEN, AGED 25-42. 

Radical operation 

Hearing bad 

-9 (dry 5) 

S {1 not known) 

Conservative operation 

■7 (dr>*J» 

Hearing bad 

8 (dr>- 4) 

/. 24 operations {dry 9) 

pimple operation. 

Hearing good^ ... 

9 * 

Hearing bad 

4 

Hearing fair 

1 

Permcatal operation ... 

1 

Hearing bad 

1 

25 = 12-2% 


A recital of possible mishaps during operation on the mastoid may be encouraging as 
showing what Nature can do in the way of recovery. . 

(o) Opening the mastoid under the impression that there is a posterior marginal 
perforation with granulations and pus, only to find the mastoid normal and the granula- 
tions due to local necrosis of the tympanic ring— always annqjnng. 

(b) Letting the gouge slip in the wrong place; on one occasion my gouge slipped and 
punctured the dura above the tegmen antri, while operating on an acute mastoiditis. 
The operation was completed. The temperature and pulse charts were watched:’ in three 
or four days the temperature became subnormal and the pulse slowed and the patient 
vomited. The wound was then opened and a subdural abscess evacuated and uninter- 
rupted recovery followed. . 

tc) Puncture of the lateral sinus during operation for acute mastoiditis; a child 
developed signs and symptoms of thrombosis in a few days; the internal jugular was 
ligatured and the patient recovered. - 

Cd) Damage to the facial nerve; an elementary knowledge of the anatomy of the 
position of the nerve should save it from damage and indeed it is rare to see a paralysis 
in these days. However, 1 have damaged it on three occasions (this is as far as my 
memory takes me) and in aU three it was in cases of very brittle and hard bone ; fl) In 
operating for acute mastoiditis, opening the cells running down immediately posterior 
to the nerve in its canal, the bone cracked across the canal and facial paralysis resulted 
and I fear was permanent. (2) During a radical operation— the same accident, but in 
this case recovery occurred in a few weeks. (3) In an operation to open the external 
canal, the bone was seen to crack — it was pressed back into position — the operation of 
opening the canal was completed. The resulting paralysis had completely disappeared- 
in three weeks. „ ■ ' 


Mr. F. W. Watkyn-Thomas said that Mr. Mollison’s rubber-dam technique was most 
valuable; it made dressings as nearly painless as mastoid dressing could be. 

The epitympano-mastoid operation without plastic flap was introduced by Barany 
about twenty years ago, and was widely used for some time in the Northern European 
clinics. He had done a number himself, but he had found that, in spite of some 
excellent results, too often a secondary plastic was needed to provide drainage. This 
was a general experience; Jessen of Copenhagen found that in 71 cases of this operation 
there ivas complete healing in only 587<i of cases, and in eight years S. H. Mygihd found 
that of 31 cases of mastoids requiring further operation 22 had been treated by this 
method. He felt that the President’s excellent results were due to the skill of the 
operator, not to the propriety of the operation. He agreed that preservation of the 
ossicular chain was not the most important factor in the preservation of hearing. The 
important thing was to leave enough of the drum to protect the inner wall. So far as 
hearing was concerned it did not matter materially whether the incus was removed or 
not. If an incus was so loose that it would come out at a touch of the hook it was clear 
that the continuity of the ossicular chain was broken already, and the incus should be 
removed as a useless foreign body. 

In the last 12 cases of lateral sinus thrombosis which he had seen 8 bled freely from 
both ends when the sinus was opened, and no interference with the jugular was needed. 
In one, the only fatal case, there was no bleeding from the upper end; the patient died 
of a cerebral thrombophlebitis. In 3 there was no bleeding from the lower end. One 
patient recovered without further trouble. In 2 swinging temperatures continued and 
the -vein was tied. Both patients recovered. Perhaps they would have recovered anyhow, 
but they did not look as if they would. 

.when he ligated the jugular he always preferred to divide it. bring the upper end to 
the surface, and tie all branches above the point of section. 


Mr. T. B. Layton said that during the last twenty-five years otologists had learnt to be 
coMeri'ative when treating mastoid cases, 

,^*4, uot believe to-day that the simple incision for the post-aural swelling should 
e-ror be done until pus had formed which could be felt by fluctuation. It was surprising 
When this plan was adhered to how many recovered without any operation at all. The 
omy exceptions to this rule should be when rigidity of the neck, indicating meningeal 
V. present, or where a rigor had occurred, suggesting sinus invasion- and 

■vbry rare in cases ivith a retro-aural swelling. A snick should be made 
ho forty-eight hours. He now believed that no mastoid operation should 

snic^ ha?been°made^^^*^”^ ^ retro-aural swelling until pus had formed and' that 

also learnt that chronic ear disease was an incurable condition. Ear disease 
be- tackled from an earher stage than at present. In the population it was to-dav 
chUd schools. That was too l?tl It had to he dealt with before the 

iio- got back to the school after the acute ear disease had occurred. 
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Mr. E. Cowpcr Tamplin said that for three j'cars now, with the aid of sulphathiazole 
insufflated at operation, he was discharging about 80% of cases of acute mastoid in 
eight days, soundly healed with a dry middle ear. It was doubtful if this could be 
further reduced with penicillin. 


Mr. I. Simson Ilali said that in chemotherapy a weapon had been found so e/feclicc 
against the serious complications of otitis niedia that the 'possibility of a fatal termina- 
tion was slender, and all our skill could now be directed towards the preservation oi 
function in the ear aflected. 

Those whose duty it had been to examine recruits for the Forces had been impressed 
by the wastage of otherwise high-grade man-power owing to the results of otitis media. 

The large number of low-category ,men and women was convincing proof that it was 
time the treatment of otitis media was replanned with restoration of function- as tne 
criterion of success. 

Mr. Terence Cawthornc made a- plea for abandoning the term “conservative-radical 
operation irt favour of "modified", adding if necessary a descriptiv’e but not contradictory 
adjective. 

For the past six years he had used the endnural approach for the uncomplicated 
radical operation where the mastoid was acellular. He had found t,hat with practice tnis 
approach offered certain advantages over the formal operation. ' , 

To avoid exposure of the dura of the middle fossa, he recalled 'Arthur Cheatles 
advice on the subject of what to' do when in doubt as to the whereabouts of tne mastom 
antrum : “Hemove the tegmen and follow the dura inwards. You will always find tne 
antrum without jeopardi2ing the labyrinth or facial nerve”. His experience of facial 
nerve surgery had been that often the nerve had been damaged in the course oi a 
mastoid operation because the operator had tried to search for the antrum too far 
down. 'Whilst it was clearly not necessary to expose the dura in every case, its value 
as a landmark and guide should be remembered and taught. 

Bleeding from a lateral sinus accidentally injured could usually be checked h>' me 
application of a' small square of temporal muscle. The advantage of this over piuggms 
was that the lumen of the sinus was not encroached upon. . . . , 

The work of Hallpike and Cairns, Wright, Crowe, Rollin and Fowler had establ|sned 
a pathological basis of sufficient stability to warrant the use of the term 
disease” in many cases of vertigo and deafness, and he hoped that the terms sympioiu 
complex” and “syndrome” as applied to Menifere might be abandoned. 

Brigadier Myics h. Formby said that it was the skill with which the •'^hcotympano- 
tomy was performed and the subsequent meticulous care with which the 
always personally treated his cases that were the important factors. It was bseiess^w 
do the operation and leave the after-care to somebody else; suppuration invariably con- 
tinued and although the ear might no longer be dangerous the result would certaimy 
not be satisfactory. 

Concerning the drainage of brain abscesses he agreed that where the track was obvious, 
the dura necrotic and the abscess at or near the brain surface in relation to the mastoio 
wound, it should be opened and drained. For all other cases the correct procedure was 
repeated aspiration through healthy dura. If the dura exposed in the wound were 
thoroughly cleansed then exploring the temporosphenoidal lobe was not a dangerous pro- 
cedure. Success in the treatment of brain abscess depended on resistance to the spread of 
infection by the surrounding brain tissue and removal of the pus. The latter could not be 
achieved by drainage, at any rate not for any length of time except in a few abscesses 
that were very near the surface. 


Mr. R. D. Owen said he would like to know whether the President still regarded mastoid 
drainage, in childhood, as the right or the wrong thing to do where the case presented 
normal temperature and no mastoid tenderness but a pulsating discharge persisting for 
five or six weeks after the initial onset. 


Although one might rely on sulphonamides for resolution and an intact drum, one 
must not forget that these cases of subacute mastoiditis if left without drainage could lead 
to permanent deafness. It was quite likely that a good number present themselves in 
middle age with progressive deafness associated with Meniere’s disease He felt that a 
timely paracentesis or mastoid drainage would avoid this disability in adult life 


The President (in reply) said that he dispensed with the meatal flao as far as possible, 
for he looked upon the external auditory meatus as a by no means uhimoortant structure 
for the hearing function. , e „ „ 

For drainage after a simple mastoidectomy he used a fine rubber tube containing a' 
Wick of narrow ribbon gauze which was left m place for forty-eight hours m order to 
form a channel down to the antrum. for further drainage with a gluze" Wck only From 
many years’ experience he found alcohol (50%) an excellent bactericide -Inri cinr’p fisine 
.it a J a routine had seldom been troubled by secondary infection if the^voSnd He 
certainly agreed that there was an increasing tendency to close the wound a° the timl 
of operation. 

Preservation of hearing was a very important factor in mastoid surgerv -md in this 

s-k ffnSvTSr.'”' 



421 


< 


Section of Otology 


\Decemher I, 1944] 

BISC^SSIO^: 

iSs‘.Vjo 4aTS?it-aSr«ttf».^ r->. i» • ""- 

Inca'pS abscesses then "r7 shmT'tJ'l^ftraM: the pathology of a brain 

bSs'^Thllrst t* abscesses because they. arc the best spec.ntens 

rould find in *e London Pathological Mnseu^ ^ rfate pencil which had pene- 

The first drawing (fig. 1) is a ® ^ f “ass of tL ethmoid. The point of the 

trated the roof of the antenor cells in the lateral mass or 



FIG. 1. — Large abscess in the left frontal lobe of the brain, arising from a foreign bc^y in the i^e 
(Charing Cross Hospital Museum), tee also colour plate Ptoc, R, Soc. Aied., lo.jt, 27 , facing p. 1,-os. 

pencil projected into the anterior fossa of the skull for 2 cm. The patient was a boy of 1 7 
who was comatose when admitted to hospital and in consequence it was not known when 
the slate pencil was pushed into the nose. The boy fell on the pavement on the way home 
from school, he was unconscious for a few minutes and his neurological symptoms com- 
menced from that day five years before he was admitted to hospital comatose; hence it is 
probable that the 'abscess is of about five years’ duration. The dura mater and arachnoid 
in relation to the slate pencil were thickened, opaque and adherent to the braip but there 
was no subdural or extradural abscess. The abscess cavity measures 4-5 by 5 cm. It is 
irregular in shape and panlv enclosed by a fibrous wall or so-called capsule surrounded 
by cedematous brain substance. Toward the outer side a recent extension of the patho- 
logical process has occurred where a considerable amount of brain substance is seen in 
various stages of necrosis. In this position a loculus is forming and it is found frequently 
that a temporosphenoidal abscess extends in this way in its deepest aspect towards the 
descending horn of the lateral ventricle. The formation of a capsule appears to depend 
on the resistance of the patient and on the virulence of the infecting bacteria. The 
abscess is more likely to be walled off when the infection is caused by the Bacillus proteus, 
Bacillus coii or staphylococci than by the virulent streptococcus or pneumococcus. An 
encapsuled abscess is more common in the frontal lobe than in the temporosphenoidal. 

1 lore frequently a foreign body such as a fragment of bone or a missile lodged in the 
brain is imlled off and may cause an abscess some time later. The pulsation of the 

removine^^ particularly if the capsule is uncovered bv 

® ^ adjacent brain tissue from its surface. A few but not all chronic 

b cesses may become cncapsuled and it is stated that the capsule may be firm ennimb 
permit enucleation in from eight to twelve weeks. During'this the paSml? 
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Xamplin said that for three years now, with the aid of sulptiatWazoIe 
discharginK about SOSi of cases of acute mastoid in 
with a dry middle ear. It was doubtful if this could be 
further reduced with penicillin. 

Hall said that in chemotherapy a weapon' had been found so cifcclive 
complications of otitis niedia that the 'po.ssibility of a fatal tenaina- 
non yv.is slender, anci all our skill could now be directed towards the presenmlion oi 
function m the ear affeefed. 

, whose duty it had been to examine recruits for the Forces had been impressed 

otherwise high-grade man-power owing to the results of otitis medw. 
number of low-category ^en and women was convincing proof that it was 
lime the treatment of otitis medio was replanned with restoration of function- as the 
cruerion of succe.ss. 

Cawthornc made a plea for abandoning the term “conservative-radical' 
adjective "modified", adding if necessary a descriptive but not contradictory 

be had used the endnural approa'ch for the uncomplicated 
j where the mastoid was acellular. He had found that with practice this 
approach ouered certain advantages over the formal operation. 

oJ!,? «*■ ‘be middle fossa, he recalled 'Arthur Chcatie's 

subject of what to do when in doubt as to the wJiereabouls of the mastoid 
nnii-MS ^ tegmen and follow the dura inwards. You will always fmd the 

antrum without jeopardizing the labj’rinth or facial nerve". His experience of facial 
-j *bat often the nerve had been damaged in the course of® 

because the operator had tried to search for the antrum too far 
clearly not necessary to expose the dura in every case, its value 
as a landmark and guide should be remembered and taught. 

p lateral sinus accidentally injured could usually be checked by the 
square of temporal muscle. The advantage of this over phigfiinS 
'P® lumen of (he sinus was not encroached upon. 

1 Pp'.'P'be and Cairns. Wright. Crowe. Roliin and Fowler had established 

su/Ticient stability to warrant the use of the term "Mdaie'cs 
°f. ''erligo and deafness, and he hoped that the terms "symptom 
complex and syndrome as applied to Menibre might be abandoned. 

toSv^vvo?*^n^^nrm»;? it was the skill with which the abicoWmpano- 

performed and the subsequent meticulous care with which the President 
£ways personally treated his cases that were the important faXrs It was useless- (o 
do me oaernfinn nnrf /onvo tUn ‘_^5« - 


la ^ 4 if iiiui were me Jmporicini metors it was 

Hnimif nSn"’ suppurntion invariably con- 

'ous the result would cerla^iy 


<uiu iccivc vne aiier-care lo someoody eJse: * 
tinued and although the ear might no longer be dangerous 
not be satisfactory. 

C 
the 


Concerning the drainage of brain abscesses he agreed that where the track was obvious 
le dura necro ic- and the abscess at or near the brain suFface in relltion to the mastoid 
ound. It should he nnened nnd dmiueH .,11 ' leiaiion lo UU- 


VIIK uuiu i.eeroiic-ana me aoscess at or near the bra n surface in relatioh to the mastoid 
wound. It should be opened and drained. For all other cases Um correct nrocedure was 
repeated asjjiration through healthy dura. If the dur.a exnosed m the^ wS were 
thoroughly cleansed then exploring the temporosphenoida] Jobe was not a dangerous pro' 
cedure. Success in the treatment of brain abscess depended on in thf soread ot 

surrounding brain tissue and removal of the pus The latter could not be 

fhtTe?e'’^:er"y"re‘^fthf sti^rJa??.^*^ of\fmir exc^^f lS“rfeTii"sses 

dr^"natF.Vc'"h?rdhSil"L^‘li"e'"^ or >?t still regarded mastoid 
normal temperature and no mastoid tenderness but 

five or SIX weeks after the initial onset. Pulsating discharge persisting loi 

Although one might rely on sulphonamides for resolutinr, , j nnp 

must not forget that these cases of subacute mastoiditis if intact drum, one 

to permanent deafness. It was quite likely that a good drainage could lead 

middle age with progressive deafness associated with P‘'“®"MbemseIves m 

timely paracentesis or mastoid drainage would avoid this disabihty'^in^TdSt hte ^ 

The Fresident (in reply) said that he dispensed with the me-.*-.! .. ui,, 

for he looked upon the external auditory meatus as a by no possible, 

for the hearing function. , - •< uy no means unimportant structure 

For drainage after a simple mastoidectomy he used a fine , . 

Wick of narrow ribbon gauze which was left in place for forK- o- i containing a 
form a channel down to the antrum. for further drainage hours in order to 

many years’ experience he found alcohol 150%) on excellent j wick only. From 

.it as a routine had seldom been troubled by secondary infe'etin^*'^*?^®*?"'^ since using 

of “( 10 ?.':""'^ hlose'?Ce'\^oundf?Te time 

Preservation of hearing was a very important factor in masIoM 
resoect the conservative mastoid operation had proved Us vnhip m this 

incus meant usually no more than a loss of acuity in hearing, jf „|ere 


incus Tueam nc<irinff, if fhr>rr» v.TI 

lvn*«; loss of ocuity onc must look elsewhere for the impairment fJf,. than 

rfund ox oval window or in the nerve itself. e-xample. in the 

•Fvnnsiire of the dura should alwaj's bp considered as a polentini ri-inrtn,-'‘ i ■ 
to thf^lftrawanial contents and treated accordingly. ‘^'’"g^r of infection 
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a dura mater hook in the area where the dura is thickened, covered by granulation^ tissue 
or by an extradural abscess. If the dura is normal in appearance the incision is made 
in the area covered by tlte roof of the mastoid antrunu If an abscess is present, in my 
experience pus escapes with the first thrust of a large tieedlc or sinus forceps. Care 
should be taken not to lose the abscess and the needle is left in situ until the largest size 
aural speculum or an cncephaloscope is' slipped over the needle into the abscess cavity. 
Pus and debris are removed by gentle suction. If irrigation is employed it must be 
gentle and Ringer’s solution or blood plasma should be used through the speculum. Weed 
and Wegeforth (1919) of the Rockefeller Institute injected the subarachnoid space of 
cats with antiseptics and found that chloramine, flavine and mercurochrome caused 
intense reaction and convulsions. Isotonic saline alone caused toxic and convulsive effects 
but Ringer's solution is tolerated well. Two small rubber drainage tubes stitched together 
are inserted into the abscess cavity through the cncephaloscope. The tubes must be 
firmly anchored by stitches and by a reinforced firm dressing of rolls of gauze built up 
round the tubes to hold them in postion. Various types of tube.s and methods of drainage 
have been advocated. Packing the abscess cavity with gauze does more harm than good 
and should be avoided. Lemaitre’s method of introducing the smallest drainage tube 
followed at frequent intervals by larger and larger tubes is unsatisfaaory. If drainage 
tubes could be avoided results might be better. The dressing is untouched for six days 
and at this, the first dressing, preferably done in the operating theatre, the drainage tubes 
are removed and if there is no escape of pus the wound is allowed to close even at the 
risk of having to open the abscess again. 

Tlte advantages of approaching the abscess from the mastoid area as described are; 
(1) The source of infection can be eliminated. Extradural abscess and lateral sinus 
thrombosis, when present, are dealt with. Moreover the condition of the dura found at 
this operation will either confirm or conect the diagnosis. In some cases the important 
early diagnosis cannot be made without exploration. (2) The track of infection is followed 
■where the spread of infection in the subarachnoid space is prevented by adhesions. Two 
eases seen by me in which an osteoplastic was made in the temporal region died of 
meningitis, (3) The lowest point of the abscess, and where it is nearest to the surface is 
diained. ( 4 ) Xhe area of operation can be sterilized as well as any other part of the skull. 

Treatment by aspiration without any form of drainage between the tappings has been 
condemned by Calms (1934). The abscess cavity fills remarkably quickly, especially when 
there is any cedema of the brain. Aspiration of an abscess in other parts of the body 
IS not a satisfactory procedure. 

, Enucleation of the abscess is possible only when the abscess is completely walled off 
oy fibrous tissue. In a few cases encapsulation takes eight to twelve weeks during which 
tune the catastrophe of meningitis, rupture into the ventricle or oedema of the brain may 
^cur. Loculation and particularly multiple abscesses make enucleation difficult. When 
nc neurosurgeon found enucleation difficult and unsafe he has resorted to marsupializa- 
no evidence to show that epilepsy is more common in abscess which has 
een drained than that subjected to enucleation. If neurological signs and symptoms 
persist after drainage or if there is a permanent sinus then enucleation is probably desirable. 
tarsupiaUzation is done on rare occasions as an expedient when enucleation is unsafe 
r impracticable. It has always been an unsatisfactory operation for cysts in 'other parts 
me body when they could not be dissected out. 

rtaults of various methods of operation are difficult to express in figures. The 
majority of brain abscesses are not seen until the patient is drowsy, comatose or in 
terminal stage and are complicated. 

tieaip^ Otological Section records a large number of successful cases 

V'he ’ only. At one meeting in 1927 18 successful cases were recorded and 

3re shown'”^ subject of brain abscess has been discussed a number of successful cases 

operatjon. — Macewen, 80% survived. Neumann, 47% uncomplicated cases 
6 menh;„.v? m C.S.F. Fraser, J. S. (1930), 17 ; 6 cases survived, 33% appro.x.; 

monctnc*'* °P®mtion. Davis, 28; 4 uncomplicated cases survived. 24 post- 

4 cedem, — 1 1 meningitis before operation; 7 ruptured into the ventricle; 

N hr / abscisses. 

cause'^Lf analysis of 24 cases of brain abscess: 9 cases drained, 2 survived — 
Tlie 7 drained stated; {$ cases not drained, 10 survived = g enucleated, 2 aspirated, 
fion before "'?*=. ^^tal may have had meningitis or some terminal complica- 

cticapsulcd and assumed that the 8 successful cases of enucleation were 

therefore were more favourable tlian acute casqs. 
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succumb to meningitis, rupture of the abscess into tlte ventricle or from oedema and- 
encephalitis, the usual termination of a fatal brain abscess. Moreover multiple abscesses, 
deep loculi and recent extensions make- enucleation impractical and not without risk. 
The specimen shows a marked enl.-irgemcnt of the left cerebral hemisphere as a result 
of oedema. The anterior horn of the lateral ventricle is obliterated and the basal nuclei 
arc distorted by compression. This patient died of erdema of the brain and cnceph.ilitis 
with Cheyne-Stokes’ breathing. The .second .specimen, not illustrated, shows multiple 
abscesses arising, from chronic suppuration of the frontal sinus and the dam.ige done by 
a drain.age tube introduced into the brain {see colour plate, Proc. R. Soc. Med., 1934, 27, 
1286). It emphasizes the ncce.ssity of placing the drainage tube accurately into the 
cavity of the abscess and of anchoring the tube by two stitches to the deep fascia 
reinforced by a firm and 'suitable dressing. As. a house surgeon I a.ssistcd my chief, a 
general surgeon who at one time was assistant to Macewen, at this operation .and there 
is no doubt that the large drainage tube was introduced into the cavity of the .abscess and 
anchored by a stitch. It is presumed that the pulsation of the brain, displaced the tube. 
The pulsation of the frontal lobe is alw.ays more marked than that of the temporo- 
sphenoidaL This patient died of cortical meningitis which was present before -the drainage 
operation was performed. . , 

Fig. 2 indicates the commonest site- of a tempqrosphenoidal abscess of otitic origin. 
It is immediately above and behind the roof of the mastoid antrum with a stalk .approach- 
ing the surface. It is probable that this abscess would have been missed by an exploratory 
burr hole or even by an ostcopla.stic fl.ap which is usually made in the temporal fos.'a 
above and in front of the ear. .. 

Fig. 3 illustrates the approach to a tcmporosphcnoidal absce.ss through the mastoid 
process. 



The mastoid operation is done without the mallet by using a skull srouee with the 
hand and a nibbling forceps. When a di.agnosis of an abscess has been m.ade or suspected, 
the dura is thoroughly exposed by removing the roof of the mastoid antrum and tym- 
panum, then a burr hole is made in the squama of the temporal bone Tlie boiiv aperture 
is enlarged in all dircction.s by nibbling forceps and there is no limitation to the extent 
of the area of dura exposed. Tlic^wound and the area arc thoroughiv cleansed bv ether 
and a I : 1,000 flavine solution. Clean towcl.s, clean gloves and instruments .a'rc now used 
before the dura is opened. The mnstoid wound can be cleansed just as cflici-ntlv' as 
the skin of the sc.nlp over the temporal area where the neurosurgeon .appro.achcs the 
abscess away from the ear. This point is proved by the fact that the tcmporosphcnoidal 
lobe has been explored on many occasions without .iny sepsis or harmful results The 
exposed dura is isolated and its blood-vepcls compressed by packing sterile gauze between 
the bone and the underlying dura. It is de.s.rable to follow the track of hifection from 
Pic mastoid to the brain. Iliercforc a .«mall crucial incsion is made in the dura usL 





424 


Proceedings of the Poyal Society of Medicine 


12 


IREFHRENCES 

CAIRNS, HUGH (in:U) Rrof. R. Soc. AfeJ,, 27, IrtfiO, 

FRASER, J. S: Prac. R. Soc. Med., 13, KIM. 

NORTHFIELD, D. \V. C. (I 1 M 2 ) Proc. R. Roe. Med., 35, 7 !M. 

WEED, L. H., and WEGEFORTH, P. (KUO) 7 . Pharm. Exp. Therap., 13, JUT. 

F. W. Watkyn-Thomas : and pclrons infections. — Although thwe arc not 

intracranial infections themsclve.s they arc so frequently a cause of such infections that it 
is fitting to consider them here. Under modern surgical conditions neither of these 
complications is often seen. 

For practical purposes the problem of the infected labyrinth is a problem of meningitis. 
It is remarkable how seldom labyrinthine infections cause cerebellar abscess. This state- 
ment is upheld by the figures of Zange and the statistics of the Edinburgh Royal Infirmaq'. 
Lateral sinus thrombosis as a result of labyrinth infection occurs as a curiosity. (1 
only seen two.) . 

Extension from the labyrinth may he through the internal auditory meatus (iisiially), 
through the bone (sometimes), along or through the aqueduct of the endolymph (rarely), 
and through the aqueduct of the perilymph (jierhajis). The treatment of labyrintiuiic 
suppuration is entirely conditioned by our view as how best to avoid such intracranial 
invasion. 

If the labyrintlt is alive, it is most unlikclv that it is infected. If therefore wc find a 
fistula — or, more accurately, an erosion of the labyrinth wall — with an active' labyrinth, 
especially if the so-called fistula ^ign is prc.scnt, that labyrinth should be left severely 
alone. The proper treatment is the adequate mastoid operation and rigid non-intervention 
as far as the labyrinth is concerned. 

If the labyrinth is so very dead that it is a sequestrum, of course it has to come out. 

Last, if the labyrinth is dead and the patient already has meningitis the general opinion 
is that the labyrinth is a probable — or at any rate a possible — focus, and should be dmined 
accordingly. I am not referring here to translabyrinthinc drainage of the cisterna pnntis, 
that is quite g different problem. ■ 1 j ■ 

The principal difference of opinion is what to do when the labyrinth has been killed in 
the course of a suppuration and the patient has not yet got meningitis. Two conditions 
arc recognized; (1) In the course of a middle-car suppuration the labyrinth is_ destroyed 
by infection, with all the characteristics of a “labyrinth storm”. (2) The patient has .a 
suppurating ear, totally deaf, and dead to caloric tests. Sometimes he can remenibci 
severe vertigo, perhaps diagnosed as "gastric influenza”, somewhere in the remote past- 
Sometimes he cannot even remember that. The first condition is “manifest labyrinthitis : 
the second "latent”. In manifest labyrinthitis without meningitis wc may safely assume 
that, as the labyrinth has been destroyed by an aural infection it is itself infected, and 
so is a danger to the meiiingc.s. According to one view, once the labyrinth has been so 
killed it is a potential clanger and should be drained forthwith. Granted that wc cannot 
be certain that it is a -suppurative rather than a serous labyrinthitis, it is unusual for P 
serous labyrinthitis to show complete loss of calorie response and total cleafness; if it should, 
it is highly unlikely that any useful hearing will survive. The other view’ is that by 
early operation wc may precipitate the very disaster which we wish to avoid, as well as 
destroy a labyrinth still e.apable of recovery. , Therefore, do not drain the labyrinth until 
there is definite evidence of meningeal irritation, c.g. a rise, however slight, in the cere-, 
brospinal fluid cell count. 

My personal experience, from 1920 to about 1940, was that of all cases of suppura- 
tive labyrinthitis which came into my hands, before any meningeal signs could be delected. 

I lost only three — one, an amcsthctic fatality due to unsuspected myocardial degeneration, 
one by a spreading necrosis of neighbouring bone (the only case of the kind 1 have ever 
seen) and one where I persuaded myself that it would be safer to wait a few days. I 
was wrong, that patient died of meningitis — I do not say it was cause and effect, I hope it 
was not, but that was only one in the scries. Now, with sulphonamidcs available, if 
meningitis should appear there is a good weapon at hand to deal with it, because the bonv 
labyrinth is the only bony cavity in the body where sulphonamidcs do not act at a grc.at 
disadvantage. ^Ve know that they freely cnicr the cerebrospinal fiuid, and wc know that 
the pcrilymjth is in continuity with that fluid, therefore wc can re.ason.ably hope to ticstroy 
the organisms in the habyrinth by chemothempy. At present I feel that tlie right 
nrocedurc when labyrinthitis .appears in the course of a chronic, a recurrent, or a .‘=iih- 
acutc suppuration, provided aln-ays that there are iiei signs of meningeal irritation as proved 
bv lumbar puncture, is to load the patient with sulphonamidcs and, when all is quiet, to 

.f « ♦mi-.rl tr\ /^nmnlr'rr* if iVv nnnnintr tho . * 


do the radical operation and to complete it by opening the laliyrintb.. just as one 
UD .any other ccirsystcm in an infected area 100 may have noticed that I have excn.u.s. 

P V l,^s„>iration 1 do nofbchevc that the acute fulminant condition in which middle 
eariabyrimh «nd meninges are invaded almost simultaneously is primarily ear 
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features about tvitidi information is sought when the cerebrospinal fluid is first examined. 
At that time or later additional information may be desired such as chlorides, sugar, 
protein and sulphonamide content. 

Certain types of meningitis, e.specially if they occur following long-standing suppurative 
otitis media, 'where the labyrinth has been invaded, show a fairly high proportion of 
lymphocytes in the fluid, and it may well be that the number of lymphocytes furnishes 
some idea of how long the infective process has been going on. 

Treatment . — Before anything else is done the patient with meningitis requires chemo- 
therapy. But there are certain cases which require surgery in addition, namely, the 
third group of which I ,have spoken, in which there is bone destruction. I think that 
only an otologist can decide tvhich cases require surgery and to overlook such cases is 
to invite a relapse, possibly fatal. It is not always easy, when a patient has a discharging 
ear and meningitis, to decide whether or not there should be an operation. An otologist 
is in the best position to decide this, particularly if he can think in terms of the type 
of infection and tlie way it has spread. In fulminating cases the spread to the sub- 
arachnoid space is rather like the spread of fog into a house, underneath the door 
and through any crevice, and to undertake extensive mastoid surgery will not hinder the 
spread but will jeopardize the patient’s chance of surviv'al. The same applies to the 
cases of vascular spread and I feel that early mastoid surgery should not be embarked 
upon in any case of meningitis following within a few hours or days of an otitis media. 

But in the third type of case, where there is disease of some weeks' standing, mastoid 
surgery with removal of diseased bone is required, and the only question there is wiient. 
These cases are on the whole better left for a day or two — it is difficult to lay down 
'any hard and fast rule. I now think that it is best to start a course of one of the 
sulphonamides before operating. My experience with sulphadiazine is small, but from 
what I have read I am led to believe that it is probably the be.st of the sulphonamides to 
use. Nor have I any personal experience of penicillin in meningitis. The one drawback 
to penicillin is that it has to be given intracisternally or intrathecally. 

As to the introduction of various sera into the thecal space I have always felt very 
strongly that the less one introduces into the theca or cisterna the better, for with but 
few exceptions — and I believe penicillin is one — intrathecal medication does more harm 
by irritation than good by combating infection. 


Mr. F, McGuckin: My interest in brain abscess was aroused in dramatic fashion some 
fifteen years ago, when I watched a lateral ventricle rupture through a temporal lobe 
abscess, the peripheral wall of which had just been incised. This was the first of three 
such cases published in the Lancet in 1936. All three recovered. Bv 1935, 100 eases of 
abscess had been summarized, 39 of which were personally surveyed in part or in whole, 
though interest remained, enthusiasm was curbed, first by the ups and downs of good 
and bad runs of cases, and secondly by the unfortunate sequelae, fits for example, in some 
of the recovering temporal cases. 

In the series, the causes of death fell roughly into two groups; those from diffuse 
cerebrospinal infection usually by ventricular erosion, and those resulting from pure 
pressure exerted finally on the medulla. Correct timing of intervention, if this were 
possible, was clearly the preventive treatment of the first accident. The pressure factor 
suggested the cardinal importance not merely of timing but of so limiting intervention 
increase in tension from traumatic oedema. 

h> w morbid anatomy of brain absces.s is important. The part plaved 

th ' u space in the transmission of temporal abscess is clear enough; 

th”*^ w ^ ’1°*^ enough attention has been given to the superior petrosal sinus or to 

rombosis of veins included in a localized patch of leptomeningitis, 
jjij P ^ personally surveyed a single case of cerebellar abscess, 

in ™ 9'bwh a labyrinthine transmission was proved to my satisfaction, and 

in if' h ^ already mentioned there were but 2 out of 44 cerebellar abscesses 

circul ^ 'ubyrinthme origin was clearly demonstrated, one via the posterior semi- 
h-is via a saccus empyema. In my experience lateral sinus thrombosis 

non-simnnf!!' , responsible for both mv cases of 

ccrebelhtis. The mechanism is that of retrograde thrombosis of com- 
be cvtrnmi mechanics of internal hvdroceohalus, which may 

and Rowbntbfm*'"’n lesions, tribute must be paid to the brilliant work of Jefferson 
the temporal pressure cone due to herniation of the uncinate process of 

I believe there ar Jib" confusion about the matter, 

some place in the otologist may justiv retain 

nn abLss with vfJ disease. First, the mastoid approach sometimes locates 

ucurosurgical approach^ , ■'"'d. often with much greater accuracy than the 

6 pp ch. Moreover there is a fair chance of crossing an adherent sub- 
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One thing I wisli to cinphasi/.c most strongly, that in petrositis uncomplic.itcd by 
meningitis, sulplionamitic treatment is not only absolutely useless, it is :ibomin.il)!y 
dangerous. It is useless because the drug cannot reach tlie organisms, it is d.ingcroiis 
hccause it masks the symptoms and because it may, by useless ovcr-clos.age make it 
impossible to give the heavy doses which may be needed later if meningitis should 
develop. ’ ' ‘ 

In conclusion, may I cxjjress my deep gratitude to niy colleagues who have so kindly 
let me sec so many of these cases. 

Mr. Terence Cawthome; Meningitis was formerly the commonest cause of death in 
car, nose and throat diseases. Courville of Los Angeles, in an analysis of 15,000 post- 
mortems, found '337 cases of septic meningitis, that is to say, meningitis due to organisms 
other than tubercle bacillus and meningococcus; of these 17^ were otogenic. \Vliilst the 
mortality rate of meningitis has been dramatically rcdticcd since .the introduction of the 
sulphonamidcs it may still be the commonest cause of death. 

The basis of any study of otogenic meningitis should be a consideration of the pathways 
by which infection may spread from the car to the meninges,, becau.se an .appreciation o 
these methods of .spread is the key to the whole situation from the surgical point of view. 

It will be convenient to consider the spread of infection from the car to the meninges 
under three main headings; (a) preformed spaces; (h) vascular channels; and (c) direct 
spread through diseased bone. 

Preformed spaces . — These can be preformed by Nature, by injury or by operation. 
There arc many natural spaces in the temporal bone tlirough ivhich infection can traic), 
and the petro-squamosal suture when patent and the various labyrinthine channels 
deserve particular mention. Injury to the skull may open up a channel between tne, 
subarachnoid space and the outside via the car through which irlfection can enter i 
proper precautions arc not taken. 

Mastoid cavities, particularly if the dura has been exposed, can sometimes be-a "ay 
by which infection spreads, particularly if the dura has been roughly handled. I remember 
a tase in which I did an extensive operation of the Neumanii type for streptococca 
meningitis secondary to car disease. About a year later this patient developed a severe 
upper respiratory infection, and within twelve hours she was delirious. The ccrcbrospina 
fluid was found to be teeming with pneumococci and the infection had clearly riisnct 
through the upper respiratory tract to the m.astoid cavity with its widely exposed dura. 
She recovered from this second infection. 

A characteristic feature of this spread by preformed spaces is that the meningitis appears 
within a matter of hours. , 

Vascular channels . — ^The second group in which infection may spread from the infccicu, 
middle-ear cleft to the meninges consists of those in whom the spread is by va.sciilar 
channels. I do not nece.s.sarily mean the lateral sinus or any of the large blood-vessels, 
but would include the small veins. , There are many intimate connexions between the 
venous drainage of the temporal bone and the meninges, and spread in this way probably 
accounts for those cases of meningitis which occur within a few days of the origin.tl 
otitis media. 

Bone destruction . — We arc all familiar with the patient with an otitis media "ho 
develops meningitis, either before or after a mastoid operation, perhaps two or three or 
more weeks after the otitis media. This third group, of course, consists of those to 
which Mr. 'Watkyn-Thomas has just referred. I do not think ns a rule they occur within 
less than tw'o ueeks from the primary infection. 

Then there arc the cases of long-standing otitis media which give rise to meningitis- ' 
In a way these belong to the group of ca.ses arising from preformed spaces, because tlic 
disease may have been sloivly eroding the bony boundaries of the middle-ear cleft for 
years, resulting in an exposed dura and the patient at the mercy of any upper respiratory' 
infection. 

Thus meningitis appearing within hours of the primary aural infection is likely to have 
travelled by preformed spaces; within days by vascular channels; and within zceeks or 
longer by bone destruction. 

Nomenclature.— Such tangled vcrbi.agc as “.sympathetic meningitis”, “meningismus", 
“meningite dc voisinage” and “meningeal rc.iction ' are used to indicate what arc all part 
of one disease, namely mcmnguis.* 

I think, therefore, that it is better to c.all all these cases meningitis and then, when the 
rerebrospinal fluid has been examined, the qualifying adjective can be added— “s, 
there is only an increase in pressure; -cellular if there arc cell.s, and if in addit 
- cells there arc bacteria, it can be called a “bacterial inenincitis" • 


serous 
addition to 
meningitis”, at the 


an increase of cells terium 

*‘"l’LvTmeXned prcs.m^r'ce'lls and bacteria only beca.ise these are the three essential 
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features about which information is sought when the cerebrospinal fluid is first examined. 
At that time or later additional information may be desired such as chlorides, sugar, 
protein and sulphonamide content. 

Certain types of meningitis, especially if they occur following long-standing suppurative 
otitis media, -where the labyrinth has been invaded, show a fairly high proportion of 
lymphoty’tes in the fluid, and it may well be that the number of lymphocytes furnishes 
some idea of how long the infective process has been going on. 

Treatment . — Before anything else is done the patient with meningitis requires chemo- 
therapy. But there are certain cases which require surgery in addition, namely, the 
third group of which I , have spoken, in which there is bone destruction. I think that 
only an otologist can decide which cases require surgery and to overlook such cases is 
to invite a relapse, possibly fatal. It is not always easy, when a patient has a discharging 
Mr and meningitis, to decide whether or not there should be an operation. An otologist 
is in the best position to decide this, particularly if he can think in terms of the type 
of infection and the way it has spread. In fulminating cases the spread to the sub- 
arachnoid space is rather like the spread of fog into a house, underneath the door 
and through any crevice, and to undertake extensive ma.stoid surgery will not hinder the 
spread but will jeopardize the patient’s chance of survival. The same applies to the 
cases of vascular .spread and I feel that early mastoid surgery should not be embarked 
upon in any case of meningitis following within a few hours or days of an otitis media. 

But in the third type of case, where there is disease of some weeks’ standing, mastoid 
surgery with removal of diseased bone is required, and the only question there is sviiek. 
These cases are on the whole better left for a day or two — it is difficult to lay down 
any hard and fast rule. I now think that it is best to start a course of one of the 
sulphonamides before operating. My experience with sulphadiazine is small, but from 
"hat I have read I am led to believe that it is probably the best of the sulphonamides to 
use. Nor have I any personal experience of penicillin in meningitis. The one drawback 
to penicillin is that it has to be given intracisternally or intrathecally. 

As to the introduction of various sera into the thecal space I have always felt very 
strongly that the less one introduces into the theca or cisterna the better, for with but 
tew exceptions — and I believe penicillin is one — intrathecal medication does more harm 
uy irritation than good by combating infection. 


Mr. F. McGuckin: My interest in brain abscess was aroused in dramatic fashion some 
been years ago, when I watched a lateral ventricle rupture through a temporal lobe 
oscess, the peripheral wall of which had just been incised. This was the first of three 
such cases published in the Lancet in 1936. All three recovered. Bv 1935, 100 cases of 
huun summarized, 39 of which were personally surveyed in part or in whole, 
a d'tfa remained, enthusiasm was curbed, first by the ups and downs of good 

t u®o runs of cases, and secondly by the unfortunate sequelae, fits for example, in some 
ot the recovering temporal cases. 

'll death fell roughly into two groups: those from diffuse 
rcbrospinal infection usually by ventricular erosion, and those resulting from pure 
finally on the medulla. Correct timing of inter\ention, if this were 
P ssibie, was clearly the preventive treatment of the first accident. The pressure factor 
ggested the cardinal importance not merely of timing but of so limiting intervention 
o avoid increase in tension frem traumatic oedema, 
bv th morbid anatomy of brain abscess is important. The part played 

thou h ' space in the transmission of temporal abscess is clear enough: 
thrnmK ^ ^oough attention has been given to the superior petrosal sinus or to 

^ oosis of veins included in a localized patch of leptomeningitis. 
a!ivc''or°! ^ P^^'^Of^lly surveyed a single case of cerebellar abscess, 

in thp tnn' I'bich a labyrinthine transmission was proved to my satisfaction, and 

in which already mentioned there were but 2 out of 4-4 cerebellar abscesses 

circular ‘nbyrmthinc origin was clearly demonstrated, one via the posterior serai- 
bas acenuntta f empyema. In ray experience lateral sinus thrombosis 

non-sunourlt- "cnriy hall the cases, and it was responsible for both mv cases of 
nuinicMLv vp';" The mechanism is that of retrograde thrombosis of com- 
be extrpm^ • ■ mechanics of internal hvdrocenhalus, which may 

nnd Rowbotham^on 7"^ lesions, tribute must be paid to the brilliant' work of Jefferson 
'be temporal ]?he Pce/sure cone due to herniation of the uncinate process of 

1 belike here are confusion about the matter, 

'“me place in conduct 'bat the otologist may justly retain 

"n abscess with ven ° disease First, the mastoid approach sometimes locates 

neurosurgical approach® than the 

S pp oach. Moreover there is a fair chance of crossing an adherent sub- 
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.•irachnoici space. Secondly, the otologist may with very little trauma and. minimal rcactinnary 
tx'dema, tide over the patient, for subsequent drainage or excision, bv the simple process 
of tupping and rc-tapping. Tliiidly, in a nornbJe minority of casc.s the neuroglial agglomera- 
tion and fdtroblastic proliferation will have produced an encapsulation sunicient for 
niiniina! surgery and at the same time insufficient mural rigiditv to prevent obliteration 
of the cavity on emptying. Such cases may recover on simple tapping. 

There arc two cardinal principles in the conduct of the acute phase of brain absces.s: 
(1) Interference should be properly finied; and (2) it should he as little as may be and 
as gentle as possible. 

In labyrinthine invasions, I find- chronic otitis media and especially cholesteatomatnnii 
lesions a frequent cause of erosion via the lateral and superior canals and less commonly 
through the jiromontory. In many cases 1 have sucked cholesteatoma from the labyrinth 
and in not a few found that organ virtually absent, though the facial nerve has usually 
held its own throughout. I am not convinced tliat this route, in such chronic anti 
resisted lesions of this kind, accounts for more tlian a small proportion of IcptomcningU'c 
cases falling within my experience and it has been my custom simply to deal with dw 
labyrinth secundum artem during the course of operation. Acute purulent labyrinthitis 
has been a rare disease among my cases, perhaps because conservatism showed so many 
invasions, apparently catastrophic, to recover .some hmetion quite quickly. Acvttc 
invasions, however, arc clearly to be feared in relation to meningitis because of the 
preformed ]iaths but it is pertinent to mention that these paths cut both ways, e.g. me 
frequency of cochfear destruetton'in meningococcal invasions. 1 suggest that it is (pute 
po.s.sibic for an otogenic meningitis to invade a labyrinth via ilie nerve sheaths, and that 
scrutiny of most careful kind is necessary before accepting a post-mortem labyrintbms 
as necessarily indicating the route of, invasion. 

If all acute ears tvcrc X-ra)’cd, pctro.sitis would be established with a frequency quite out 
of proportion to its real significniicc. This i.s but another example of the need to 
interpret X-ray shadows by tltc light of clinical experience. This entity can be recognized 
quite frequently and indeed one's clinical estimate may often be -siipportcd by senm 
X-rays but I do hold that die important partner is the” clinical estimate. Potcntialh' 
dangerotis though the condition may he, it is a fact that a relatively small proportion ot 
cases develop real complications and I believe that the mortality attending tmrcstraincu 
surgery is a greater danger. The majority of cases will react to a careful mastoidectomy, 
with an odd case here and there calling for a little investigation of the deep track. 

Mr. Eric Watson-’WUliams said that he was amazed to hear of an abscess being tapped 
three or four times. His own practice had been, when he had found an altscess, to put 
in die smallest drain ho could. He bad Jiad a certain number of recoveries by following 
that method. 

He could not see the object, if there was a dead car, of leaving the suppuration in the 
labyrinth undrained. TJic sulphonamides would do a great deal of good, but not too 
much must be expected of them. One point of importance to the patient was that if 
the ampulla -were carefully curetted he woke up from the anaesthetic completely recovered 
from the xertigo. He had had one ease in the previous tveck, and what impressed the 
patient who had had five days of acute labyrinthitis was that he woke up without any 
sense of giddiness. 

In meningitis, again, the sulphonamides did much, but there were cases in which the 
meningitis recurred. It was xery important to drain — ‘he did not mean through the 
internal auditory mcntu.s, for that was only very rarely indic.itcd — that is to sav, to get 
proper drainage of the infected focus. Before the day.s of .sulphanilamidc he had quite 
an encouraging number of recoveries simply from early operation, with the giving of 
intravenous .silver in large doses. 

Mr. J. N. Deacon referred to two cases of acute mastoiditis, each with meningitis wliicb 
h;id developed in spite of heavy dos.agc of sulphonamide given prior to admission. In 
each case organisms were found in the C.S.F. and pus in the mastoid. Penicitlin 10,000 
units in I % glucose w-as given intrathecally at tlic time of the mastoid operation and 
continued daily. The tempciature fell to normal in forty-eight hours, in one case after 
two injections and in the othci after thiec, Xhey had now had .six ,*ind seven inicctions 
respectively, and were doing remarkably well. He was considering now taking them off 
pcnicilliu- 

Mr Donald Watson said that he h.id .started the study of labyrinthitis with f S Fraser 
twent'v-four years ago and. with lus help, learned a great deal iibont it. After two'vcars there 
down to Bradford and carried out the teaching which he liad learned in Edinburgh, 
he went Bradford he bad three deaths from mcniiiLdtis foUamne 

Vihvrintbitis On the other hand his colleague had no deaths from meningitis following 
kSvrinthitis. He discovered that the one respect ni which bis collc.agnc's practice differed 
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from his own was that his coileague did not test any labyrinth. He thereupon followed 
the same course in those cases where pus was present, and noir tor eighteen years he 
had not tested cases with lahvriitthine symptoms' when infected, and he had had only 
one death from meningitis which had been preceded by labyrinthitis. That one case 
was of the fulminating type mentioned by Mr. Watkyn-Thomas in which the mastoid 
labyrinth and the meninges were all infected, in a child of 6. This had been a negative 
kind of research, but he would make a plea that any case of labyrinthitis should be 
treated very conservatively aiid rested, and then, when the symptoms had disappeared, 
one could use one’s surgical judgntent to do what was thought to be required. 

Major E. P. Fowler, Jr., U.S.A.M.C., said that in an analysis of anatomical specimens the 
commonest site of invasion of the meninges was through the wall of the posterior fossa. 
The invasion was directly through the back of the petrous bone and, most commonly, 
through a cell which was’ t^ery close to the anterior wall of the internal auditory meatus. 

He thought that surgery was necessary with meningitis, though he agreed that it was 
not important to carry it ’out as quickly as they used to do. Infection in the temporal 
hone shovild be drained. However, if one oper’ateil on a mastoid too soon it was likely 
to spread. On the other hand, the making of a smnll^hole into the mastoid would relieve 
the pain and give adequate drainage when myringotomy was inadequate. It ivas a very 
simple procedure to increase the drainage in this way and not da'ngerous. With sulphona' 
iiiide therapy it was sometimes unnecessary to do a complete mastoidectomy at a later 
date but this was not the rule. 


Colonel Kocton. Canfield, U.S.A..M,C., said that for several years past at his hospital they 
had worked on their brain abscess cases in conjunction with the neurosurgeons. The 
location for the drainage had been a source of considerable discussion as to whether it 
should be through the mastoid or through a posterior incision entirely outside the field 
of mastoid operation. If the brain abscess were given time enough to become encapsulated 
the results seemed to be better with the draining of the abscess by a second incision over 
the abscess site, not through the mastoid wound. He had no figures at the present time 
to bear that out, but it seemed that the handling of the dura and the brain substance itself, 
with the wide drainage of the abscess which could be done in that manner — and could . 
he done by the otologist if he was abie to handle brain thsue — gat e better results in these 
cases. 


He Wanted to emphasize again the point concerning the testing of the labyrinth by 
stimulation in the presence of infection’ He had not carried out that procedure because 
.01 the possibility of increasing the intratemporai bone pressure. He wondered whether 
Air. Watkyn-Thomas had found cases in which it had been followed by a severe reaction. 

Another way of cold caloric stimulation of the labyrinth in the presence of pus was to 
Use mr and it would then be possible to decrease the temperature without the disadvantage 
of introducing cold water. 

Air. Cawthorne's presentation had opened up a good many points which might be 
tecussed. He was of opinion that the fulminating cases which occurred in certain patients 
oetonged to a group in which the middle ear and temporal bones constituted only a 
portion of the entire picture, and it was not necessarily the fact that the meningitis made 
Hs appearance in the meninges by means of or through the ear. To give such cases a 
sulphonamide drug was one of the greatest protective measures at their command. 

Mt. W. Stirk Adams described a ease under the care of his colleague Dr. J. M. Smellie, 
Hospital, Birmingham, some years ago, which supported the suggestion, 
aiseo during the discussion, that caloric tests carried out in the presence of labvrinthitis 
the recovery of the patient. 

in ' ' was a young man in the early twenties who was admitted to hospital for 

^ facial paralysis. His history was that six years previously a paresis 
<5isi appeared after taking part in a cycle’ track race. The paresis 

raoidf^^K twenty-four hours, but recurred after every race, at first disappearing 

Te^%nJ' course of time taking longer to recover. He gave up racing for this 

and nr' eighteen months before admission, but his facial paralysis' did not recover 

Gen unchanged until his admission for investigation, 

left neurological examination was negative apart from the paralysis of his 

whisner « ‘ieafness in his left car. In this he was only 'able' to hear a 

thlorir if-lt ffw feft drumhead was intact, retracted, and almost immobile. 

The evirlpn!- ascertain whether his labyrinthine function was affected, 
labyrinth ^ labyrinth tests and the presence of residual hearing proved a live 

J^^wnig'anrnc^k developed headache, a positive 

S neck rigidiu, lumbar puncture obtained a C.S.F. containing several thousand 
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cells per c.miii. Tliough the conclitinn appeared, to be of great gravity be made a rapid 
and uninterrupted spontaneous recovery, and tvitbin a few days tbc storm was past. 

Shortly aftersvards Mr. Stirk Adams' explored bis left mastoid wbich had been shown 
to be sclerotic by X-ray. ' The bone was eburnated and the lining membrane in the 
mastoid antrum and air cells was thickened. No exudate was present, and there was no 
cholesteatoma. Bone was removed to allow examination of the middle and posterior 
fossa and dura. No extradural ab.sccss was present. He made an uninterrupted recovery 
from the operation. 

nie speaker, said it was clear that the 'meningeal reaction (meningitis aseptique) was 
produced by tbc use of the caloric tests in an car wbich was tbc site of a chronic low- 
grade infection with an intact druhihcad. 


The President remarked on the diniini.shing number of complications .such .as brain 
abscess, meningitis or labyrinthitis. Where they saw ten cases in the old days they did 
not see more than one to-day. It was therefore more' and more .important that they 
should have clear-cut views as to how thc.se cases .should be treated when they 
did appear. 

Concerning brain abscess his own viewpoint was rather altered from the time when, 
in consultation with a neurosurgeon, he was asked to say whether a brain abscess in the 
temporosphcnoidal lobe was of aur.al origin. He gave the opinion that it was and 
intimated that an operation on the car was desirable. That, however, was not first pro- 
ceeded tvith, for the neurosurgeon decided to open the abscess through an osteoplastic 
flap in the temporal region. Later on he was asked to carry out the radical mastoid 
operation, with the result that the patient w.as still alive and perfectly cured. 

Tliat episode rather made him wonder whether they should always consult a neuro- 
surgeon m these cases or not. He came to the conclusion that it was not always 
nccessaij, especially in those cases where the diseased track leading down to a rather 
superficial abscess was found in the first instance, and at the mastoid operation. It was his 
practice to drain brain abscesses with rubber tubes; he had never resorted to aspiration. 
His cases had been few, but he had achieved successful results by putting in a tube anti 
treating it carefully so as to disturb the surrounding parts ns little ns possible. On the 
other hand in cases where one was not quite certain of the track a neurosurgeon should 
be consulted. 


Mr, E. D. D. Davis said, in reply to Mr. \Vat.son-Williams, that the results obtained by 
the otologist were very much better than by the neurosurgeon. The otologist should be 
a general surgeon with a. sound knowledge of neurosurgery and otology. ' 

Neumann attributed his good rcsult.s — 47% — to the fact that he made an early diagno.sis 
before the presence of naming a|Jhasia. I'lic acute or subacute ab.sccss might be fatal before 
the abscess was cncapsulcd. He supported Major Fowler wlicn he said that the large 
m.njority of cases of otitic meningitis arose in the posterior fossa of the .skull. 


Mr, F. W. Watkyn-Thomas said that he was glad to have so much support for his 
view about petrositis. He was convinced that Uic gre.at m.ajority of ca.ses would subside 
with adequate mastoid operation. It was c.xccptional to have to carry out an actual 
operation on the petrous bone. He, too, inclined to the "heresy” that cholesteatoma was 
not itself infective, but by the time the otologist saw the cholesteatoma it probably 
was infected. F.ncial weakness after labyrintliectomy was not common. If a patient had 
a facial palsy before the labyrinth was operated on it complicated the condition consider- 
ably. Such palsies were not always recoverable, but from the results of ordinary labyrindi 
drainage (he was not referring to translabyrinthine draiimgc througli the meatus) be 
could never remember getting a permanent facial palsy. He had once or twice found a 
transient weakness. 

Major Fowler’s suggestion of making a little hole in the mastoid to give relief of pain 
in fulminating cases was very intriguing. He had been tempted to do it but up to notv 
he had never summoned up the courage. 

An interesting point had been raised by Mr. Donald Watson, Colonel Canfield and 
Mr Stirk Adams about the possibility of flaring up trouble by a cold caloric test He 
sunpofted it would be possible that ju.st that amount of irritation, the setting up, so to 
speak, of a wave, however trivial, in the endolymph might cause enough lahvrinthine 
disturbance to trickle a dose of poison through one of the preformed tracks 


[r Terence Cawthorne did not think it was necessary to do the cold 
he affected side though he did not share other .speakers- fears of the consequences, 
like Fitzcerald and himself had .shown, it was possible to do the hot and cold ca 
c sound side and to obtain, together with other indications, the required res 
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President — Air Vice-Marshal C. P. Syiniokds, C.B. 

[January 4, 1945] 

DISCUSSION ON DIAGNOSIS AND TREATMENT OF CEREBRAL 

ABSCESS 

Mr. Joe Pennybacker: For the purpose of this discussion 1 have analysed 50 consecu- 
tive cases of cerebral abscess which have been treated in the Nuffield Department 
of Surgery during the last six and a half years. I have included only those cases in which 
there were abscesses within the substance of the cerebral hemispheres, and thus I propose 
to say nothing about subdural or extradural abscess, nor about cerebellar abscesses — 
although as regards treatment the cerebellar abscesses seem to be more of a problem 
than the cerebral ones. 

Some of these cases came from the general medical and surgical wards and from the 
• Ear, Nose and Throat Department of the Radcliffe Infirmary, and the others were referred 
directly to the department as suffering from increased intracranial pressure. It is thus 
selected material to some extent, but Table I shows that the mtiology is in general agree- 
ment with previously repotted series. 

TABLE 1.— iETIOLOGY OF 50 CtASES OF CEREBRAL ABSCESS. 

* No. of cases Died 

Metastatic : A. Thoracogenic Oung abscess, bronchiectasis, 

empyema, 9; subacute bacterial endocarditis, 3) 12 11 

B. From other sources (boils, carbuncles, cellu- 


litis, See.) 

Mastoid infection 

Frontal sinus infection 

Infections of face, smlp, skull, &c. 


Total 


6 

12 


13 

50 


1 

0 

0 

3 

18 


18 cases were due to metastatic infection, the organism being brought to the brain 
py the blood-stream. These fall into two main groups: those in which the primary 
infection is in the tliorax (12 cases), and those due to sepsis in some other part of the 
Doay (6 cases). As in each group the organism is carried by the blood, the division may 
seem somewhat artificial but the striking difference in the mortality shows that the 
problem is different in the two groups. Only one of the thoracogenic group recovered, 
"uereas only one of the other group died. The difference is to be found in the patho- 
genesis of these abscesses : ivith lung abscess, bronchiectasis, chronic empyema, the 
twebral infection is usually a terminal complication of a continuing septic process; 
' K hie other group, the cerebral abscess results from a boil or carbuncle, or some 

other relatively innocent infection which has usually resolved completely by the time the 
ram abscess demands treatment. Dealing with such abscesses is really more a problem 
th sequel. Furthermore they are usually single, whereas all too frequently 

c thoracogenic abscesses are multiple, being scattered widely throughout the brain. 
^°roy patient in this series who recovered from a thoracogenic abscess was a middle- 
Th "’ho developed a lung abscess after an operation for a perforated peptic ulcer, 

e lung abscess discharged into a bronchus, its contents were coughed up, and the 
monary infection resolved. Two or three months later he began to suffer from focal 
otor attacks down the right side of the body and from symptoms of increasing intra- 
s\™*^ pressure. He was admitted about three months after the onset of intracranial 
papilloedema, an incomplete right hemiplegia, and a mild nominal 
oner-ir^ ^ ventriculogram revealed a single lesion in the left Rolandic region and at 

to r ^ ’■'’"Sh encapsulated abscess mass was dissected out. On section it proved 

disrr*!.?*^’” i"”- small abscess favities, although the main mass was nerfectlv 

^ete and circumscribed. 

the thoracogenic abscess is well illustrated in another case in which 

at a L different had it been possible to arrest the .chest infection 

^ age when the cerebral abscess was under control. 

"•eek™“urmfnn on November 28. 1941, with a left hemiplegia of one 

Jte had lobaV Dne?mnn?f ofn" '"a health until five months before admission when 
aspiration and dral^Tafro '"I thoracis. This was treated bv 

copiously UD nnm tv.i A’t'^°tigh a nb resection, and the wound continued to discharge 

admitted tS^the Radcliffp‘'Tnfi P" November 21, a week before he wl! 

Jn.vE— X evr^I ^ ” Infirmary, he had two generalized convulsions, and two days 
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later a succession of Jacksonian attacks down the left side of the body resulted in a 
practically complete hemiplegia. On admission, he was markedly wasted, but be was 
fairly alert, and he complained only of the left-sided paralysis. There were no signs 
of increased intracranial pressure ; the optic fundi were normal and the spinal fluid 
pressure was ISO mm. There was complete paralysis of the left upper limb, marked 
weakness of the left side of the face, and to a less e.\tent of the left lower limb. There 
was also a slight sensory deficit down the left side of the body, but no defect in the 
visual fields. The spinal fluid contained 6 cells and 55 mg. protein. A ventriculogram^ 
on December 1 revealed a slight displacement of the ventricular system to the left side,' 
and this was taken to indicate an abscess in the right hemisphere. In the ensuing 
fortnight, he complained of more headache and he became progressively more drowsy 
until by December 10 he was almost comatose. On this day, a burr hole was made m 
the right frontal region and 6 c.c. of pus were aspirated from the posterior part of the 
frontal lobe. A small amount (.1-5 c.c.) of thorotrast was instilled into the abscess 
cavity for subsequent radiographic study (sec p. 7). He improved considerably as a result 
of the aspiration, in that he recovered consciousness, had less headache and was swallow- 
ing and speaking normally. The improvement was short-lived however. After three d^’s, 
on December 19, recurrence of stupor indicated that the abscess was again under tension. 
On this day, an osteoplastic flap was reflected over the abscess and the dura was opened. 
The abscess could be seen approaching the surface of the brain in the Rolandic area, 
and a small quantity of pus (2 c.c.) was aspirated from one loculus. The dura was left 
open and the uncovered cortex was protected by a sheet of gutta-percha laid over tlie 
dura. The bone flap was replaced and the scalp sutured firmly. This decompression 
brought about Immediate relief as had the aspiration. The wound healed normally and 
the sutures were removed on the third day. The need for the decompression was 5™'™ 
by the fact that the flap began to bulge, and X-rays showed that the abscess outlined o) 
thorotrast was being displaced into the decompression opening. , 

.By January 8, 1942, the decompression was bulging so much that the scar was thmnea 
almost to translucence and there were fears that it would burst. The pressure could oe 
relieved temporarily by lumbar puncture, but it was felt that the abscess was now 
between six and seven weeks old and that it might have a thick enough wall to allow 
extirpation. Accordingly, on this day, the flap was re-elevated, and a large multilocuiar 
abscess was dissected out intact. It weighed 120 grammes. Convalescence was unevent- 
ful: the wound healed and the stitches were removed on the third day, when the sP'f'j" 
fluid pressure was 120 mm., the fluid clear and slightly yellow, containing 25 mg. 
and four cells. In the ensuing few days, the decompression area was indrawn, and tne 
patient was quite well in himself, although there had been no improvement m tne 
hemiplegia. The -chest wound was still discharging. 

On January 25, 1942, it was 'noted that he was a little drowsy and when he was rg^'sea 
it was evident that he had a slight expressive aphasia. In the following 
developed a progressive weakness of the right side of the face and right upper iimo, 
and the aphasia became more pronounced. The right-sided decompression area was 
bulging slightly, and the spinal fluid pressure was 190 mm. The fluid contained 9U ms. 
protein and three cells. A ventriculogram on February 3 revealed dilatation of the rigm 
ventricle, and displacement of the whole system to the right side. The left temporal 
horn was obliterated and it was evident that there was another abscess in the leii 
temporal lobe. A burr hole was made over it and 8 c.c. of pus were aspirated frorn the 
temporal lobe, with the instillation of 2 c.c. thorotrast. This brought about very httie 
improvement, either in his general condition or in the focal signs, so on February 5 a 
left lateral osteoplastic flap was reflected over the abscess. As in dealing with the right 
hemisphere abscess, the dura was opened and the cortex protected by a sheet of gutta- 
percha. The 'wound healed and there was some improvement in his general condition 
(state of consciousness, swallowing, sphincter control) but he was left with a bilateral 
hemiplegia and a profound global aphasia. It was questionable whether there was 
much to be said for prolonging life in the face of such gross disabilities, but having gone 
so far, and being uncertain how much of the left hemisphere dysfunction was due to 
pressure as opposed to destruction, we decided to remove this abscess. The flap was 
re-elevated on March 9, when it was estimated that the abscess was about six weeks old, 
and a multilocuiar abscess was dissected intact out of the left temporal lobe. It weighed 
117 grammes. The wound healed, but there was no improvement in his general con- 
dition or in the focal signs. On March 23. he was moribund and the spinal fluid was 
turbid. The left temporal wound was inflamed and pus was aspirated from beneath the 
galea. He died two days later. 


At the autop.sy, there was a large trilocular abscess in the left frontal lobe (whicli ivas 
presumably not present when the last ventriculogram was done six weeks before death), 
and a recent acute infection of the left temporal operative cavity. The right hemi.sphcre 
bore only the scar of the abscess which had been excised eleven weeks before death. 
The abscesses in the left hemisphere had thus begun to develop after the right hemisphere 
lesion had been dealt with successfully, and if the chesty infection coidd have been 
arrested before they started, the patient should have recovered. 

At present then it seems that the only thoracogenic abscesses which are likely to respond 
favourably to surgical treatment are those in which the chest infection has resolved or is 
resolving— othenvise the problem is very similar to dealing tvith intracranial metastases 
from a malignant tumour of the lung. 

Mastoid infection accounted for 12 cases and frontal sinusitis for 7. In Evans’ (1931) 
cedes of 19‘1 abscesses encountered in the autopsy roorn at the London Hospital 62°(, 
wer^due to infections of the mastoid and pamnas,;.! smuse.s. This included’ cerebellar 
,X:esses too, and a correction for this scries would raise the incidence from 38% to 48%. 
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and thus clear up the diagnosis. Shift of the pineal gland may indicate an expanding 
lesion in one or other hemisphere, and this information may he' of value in some case.s. 
The only positive evidence of abscess formation from X-rays alone is found in the rare 
cases of gas-formation in the ahsce.s.s. I have not encountered this myself, but there 
are several reports in literature. 

Routine X-rays of the chest may reveal undiagnosed hronchiecta.sis, lung .nbscc.ss or, 
alternatively, a neoplasm, and this too is valuable information. 

Even^ with these considerable aids, we arc often left in doubt as to the presence of an 
e.xpanding lesion, its site and nature. Ventriculography usually answers the first two 
questions, i.e. as to whether or not there is an expanding lesion, and, if .so, its site. 
It usually tells us little or nothing about the pathology of the lesion, and in our clinic 
we rely strongly on cxjjloratory aspiration. Knowing the site of a lesion, a burr hole 
is placed over it and a brain needle is introduced. If it is a neoplasm, various degrees 
of resistance arc met and in about 90% of cases there is sullicient tissue in the eye of the 
needle for a rapid examination with toluidinc blue, as described by Dudgeon and Patrick 
(1927), and developed especially for the nervous .system by Russell cl al. (1936). If the lesion 
is an abscess, pus will he recovered, and the burr hole is suitably placed for further 
treatment. This procedure will also di.sclosc a subdural ha;matoma, extra- or subdural 
abscesses, and the small incision u.scd for the <burr hole docs not interfere with any 
other large incisions which may he necessary to deal with the lesion definitely. 

In some cases the exploratory aspirations may need to be undertaken rather blindly: 
the patient may he too ill, or time may be too precious to warrant a ventriculogram; 
or the ventriculogram may have failed to fill the ventricle on the affected side, and all 
we know as a result of this investigation is that there is a lesion in one or other cerebral 
hemisphere. This is always unsatisfactory, but by piecing together the shreds of 
clinical evidence, it may be possible to say whether the aspirations should be made lU 
the frontal, temporal or occipital regions. In some cases tlirec or four burr holes have 
been made before the lesion has been found. 

There is one diagnostic method which has not been widely enough employed in this 
country and that is angiography. The injection of thorotrast into" tire internal or common 
carotid artery seems to be an innocuous procedure, and ir shows very clearly the sitc 
of the lesion. The absence of blood-vessels at the site of a lesion suggests tliat it is 
either an abscess or a cystic neoplasm, and in cither case an exploratory aspiration would 
be made. Arteriography has the advantage that it docs not upset the patient to the 
same extent that ventriculography does, as it usually docs not alter the intracranial 
dynamics at all. It has the disadvantage that the findings arc often more difficult to 
interpret, even in the hands of cxjierts, and that it cannot be repeated with the ease of 
ventriculography. As an example of the difficulty of interpretation, I should mention 
the case of a middle-aged woman w'ho had had chronic mastoiditis for some years before 
she ultimately had a flare-up which led to-a radical operation. During her convalescence, 
she complained of rather more hc.adachc than is common, was often noticed to be, 
drowsy, and a trace of nominal .aphasia was detected.. It was a right-sided mastoid 
infection, but she was left-handed and the langu.age function was probably represented 
in the right hemisphere. As time went on she developed papillcedcma, a slight defect 
in the upper quadrant of tlic opposite fiomonymous field of vision, and slight w'cakness 
down the left side of the body. The spinal fluid was under increased pressure, and the 
changes were consistent with .abscess formation. An arteriogram lent further weight to 
this diagnosis and a burr hole was made over the right external meatus. At a depth 
of 2 cm. from the dura, a faint resistance w'.as met, but no pus could be aspirated. There 
was some tissue in the eye of the needle which Dr. Dorothy Russell reported as inflam- 
matory, ])robably granulomatous. We 'thought that there were probalfly small pyogenic 
.abscesses which had not yet formed a discrete ni.ass, and decided to keep her under 
observation. -As time went on her .symptoms and signs became more m.arked, and it 
was cle.ar that something else would have to be done. We accordingly reopened the burr 
hole, and on this occasion, some eight weeks .after the first attempt, a dense resistance 
was met. We thought that this was an enc.apsulated .absicess and that the time had come 
to take it out. This was done. An ovoid mass was excised from the inferior temporal 
region, adherent to the dura over the legmen tympani. The surrounding brain looked 
normal. When the mass was examined histologically it proved to be a tuberculoma. 
The mastoid infection had been a tubcrctiloiis onfc all along, but this was not known until 
after the pathology of the intracranial extension was established. 

These are general observations which apply to abscesses in various parts of the brain 
-md of various origins. There .are two specml sites, W'ith special problems which I 
slmuld mention before passing on to the other aspecus of differential diagnosis. ' 

Mastoid disease accounted for 24% of the cases m this senes. Although d, is incidence 
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is rather less than is usually reported, they form a sufficiently large group to deserve 
special mention. An abscess may begin at any stage of the mastoid infection. We have 
had some cases of temporal abscess which have occurred after an acute otitis media 
which has resolved or responded to treatment in ten days or a fortnight and the mastoid 
infection has caused no further trouble despite the conhnued development of the abscess 
in the temporal lobe. More commonly the intracranial extension begins during a 
flare-up of chronic mastoiditis and in some cases the first symptoms occur after operation 
for the mastoid infection. 


These abscesses are in a very constant position in the temporal lobe, they are situated 
at about its mid-length, and are attached to the dura in the region of the tegmen 
ttTupani, either by a broad sessile base or by a stalk up to a centimetre in length. The 
constancy of their position is of importance in their treatment, and is related to the 
constancy of the neurological abnormalities. All of the cases which it has been 'possible 
to examine have shown defects in -the visual fields, characteristically, an upper quadrant 
defect in the opposite half-field, although it may be only a very slight defect made out 
with small test objects on a Bjerrum screen, or it may be a complete hemianopia. In 
some cases such a field defect has been the only convincing neurological sign, and its 
absence is enough to cast doubt on the diagnosis. I stress the importance of this 
because in a case of mastoid disease which is not doing well, and in which the suspicion 
of an abscess arises, it is valuable to have the fields done before the patient becomes too 
drowsy or unco-operative. 

_ If the abscess occurs in the speech-dominant hemisphere, some degree of aphasia 
IS constant, although it may be slight and only apparent on formal- tests. 

Sensor)- and motor signs are usually slight, and when present the face and arm 
before the leg, although in the late stages there may be a complete 

In the frontal region, the abscesses caused by frontal sinus infections bpve all been in 
casM of acute infections of the sinus, and in "all cases there have been superficial signs 
of inflammation, i.e. redness and swelling of the forehead with local tenderness of the 
frontal bone. These signs usually are taken to indicate an acute osteitis of the frontal 
bone, i.e. that the infection has spread from the mucous membrane of the sinus to the 
adjacent bone. This is not to say that a cerebral abscess develops in every case of 
frontal osteitis, but it is common enough to demand that every patient who has this 
complication of sinus infection should not be allowed to escape observation until it 
IS certain that there is no abscess in the frontal lobe. 

In a of the 7 cases of frontal abscess due to sinus infection an epileptic attack 
^curred during the incubation of the abscess. In passing, this is in marked contrast to 
ne temporal lobe abscesses. In none of the 12 cases were there any epileptic phenomena 
unng the development of the abscess. I have seen one case of temporal abscess due 
o mastoid disease, not included in this series, in which a fit occurred during incubation, 
“t It is clearly much less common with temporal than with frontal abscesses. I shall 
6 urn to this point later in discussing results. When the fit is witnessed, or if an 
oj description can be obtained, it is usually an adversive attack with turning 

in I ^ Iread and eyes to the side opposite to the lesion. This may be of some value 
localization as in many cases the neurological abnormalities are very slight and there 
no^' h which frontal lobe bears the abscess. There may indeed be almost 

abnormalities on examination, or if there are, the evidence may be so equivocal 
at some special method of localization, such as ventriculography, has to be employed, 
at ^ silence of these frontal abscesses is due to the fact that they are situated 
the*”^ ftontal pole, where they are tethered to the dura over the posterior surface of 
sDe abscess grows, a slight hemiplegia may develop, and if in the 

constant hemisphere, aphasia chiefly of an expressive type, although it is not 

that” problems of differential diagnosis, the next most frequent one is 

Pathol .°'®i'"S“isIting a brain abscess from intracranial venous obstruction. The 

gener condition is not clear, but the clinical state is fairly well defined. In 

*crv m main groups of cases: those with papillcederna (which may be 

^bch as^h ^ neurological abnormalities, and those with various focal signs 

"■ell hi , ophasia, hemianopia. In the first group the patient is remarkably 

die funtV. '"w complaint of headache or vomiting may lead to examination of 

eommnnl .""t" papilloedema is discovered. In the second group, the focal signs are 
go on tn^ “®Pcred in with an epileptic fit, or a succession of focal attacks, which may 
*e increa^sea’”’*’ interruption of all functions of one hemisphere. We imagine that 
larve in the first group is due to obstruction in one or more of the 

us sinuses, and that in the second group the thrombosis has spread to the 
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and tluis dear up the diagnosis. Sliift of the pineal gland may indicate an expanding 
lesion in one or other hemisphere, and this information may be of value in some cases. 
Tlie only positive evidence of ah.sce.ss formation from X-rays alone is found in the rate 
cases of gas-formation in the ah.sccss. 1 have not encountered this myself, but there 
arc several reports in literature. 

Routine X-rays of the chest may reveal undiagno.sed bronchlcctn.si.s, lung absce.ss or, 
alternatively, a neoplasm, and this too is valuable information. 

Even with these considerable aids, we arc often left in doubt as to the presence of an 
c.xpanding lesion, its site and nature. Ventriculography usually answers the first t'vo 
questions, i.c. as to whether or not there is an c.xpanding lesion, and, if so, its site. 
It usimlly tells us little or nothing about the pathology of the lesion, and in our dime 
we rely strongly on c.xploratory aspiration. Knowing the site of a lesion, a burr bole 
is pl.accd over it and a brain needle is introduced. If it is a neoplasm, various degrees 
of resistance arc met and in about 90% of cases there is suflicient tissue in the eye of the 
needle for a rapid examination witli toluiclinc blue, as described by Dudgeon and Patrick 
(1927), and developed especially for the nervous system by Russell cl al. (1936). If the Ie.sion 
is an abscess, pus will he recovered, and the burr hole is suitably placed for further 
treatment. This procedure will also di.sclosc a subdural haematoma, extra- or subdural 
abscesses, and the small incision used for the <burr hole docs not interfere with an) 
other large incisions which may be necessarj' to deal with the lesion definitely. 

In some cases the exploratory aspirations may need to be undertaken rather blindly, 
the patient may be too ill, or time may be too precious to warrant a ventriculograni, 
or the ventriculogram may have failed to fill the ventricle on the affected side, and all 
we know as a result of this investigation is that there is a lesion in one or other cerebral 
hemisphere. This is always unsatisfactory, but by piecing together the shreds o 
clinical evidence, it may be possible to say whether the aspirations should be made in 
the frontal, temporal or occipital regions. In some cases tlirce or four burr hoic.s ha'c 
been made before the lesion has been found. ' . . . 

There is one diagnostic method which has not been widely enough employed m tins 
country and that is angiogmphy. The injection of thorotrast into" tlie internal or common 
carotid artery seems to be an innocuous procedure, and ir shows very clearly the site 
of the lesion. The absence of blood-vessels at the site of a lesion suggests tliat it is 
either an abscess or a cystic neoplasm, and in either case an exploratory aspiration woiuci 
be made. Arteriography has the advantage that it does not upset the patient to uic 
same extent that ventriculography does, as it usually does not .alter the intracr.aniai 
dynamics at all. It has the disadvantage that the findings arc often more difficult to 
interpret, even in the hands of experts, and that it cannot be repented with the case oi 
ventriculography. As an example of the difficulty of interpretation, I should mention 
the case of a middle-aged woman who had had chronic mastoiditis for some years before 
she ultimately had a flare-up which led tom radical operation. During her convalescence, 
she complained of rather more headache than is common, was often noticed to be, 
drowsy, and a trace of nominal aphasia was detected.. It tvas a right-sided mastoid 
infection, but .she was left-handed and the language function was probably represented 
in the right hemisphere. As time went on she developed papilloedema, a slight defect 
in the upper quadrant of the opposite homonymous field of vision, and slight weakness 
down the left side of the body. The spinal fluid was under increased pressure, and the 
changes were consistent with abscess formation. An arteriogram lent further weight to 
this diagnosis and a burr hole was made over the right external meatus. At a depth 
of 2 cm. from the dura, a faint resistance was met, but no pus could be aspirated. There 
was some tissue in the eye of the needle which Dr. Dorothy Russell reported as inflam- 
matory, probably granulomatous. We 'thought that there were probably small pvogenic 
abscesses which had not yet formed a discrete mass, and decided to keep her under 
observation. -As time went on her symptoms and signs became more m.arked, and it 
was clear that something else would have .to be done. We accordingly reopened the bun- 
hole, and on this occasion, some eight weeks .after the fust attempt', a dense re.sistancc 
was met. We thought that tliis was an encapsulated abscess and that the time had come 
to take it out. This was done. An ovoid mass was excised from the inferior tcmpor.al 
reeion, adherent to the dura over the tegmen tyinpani. The surrounding brain looked 
normal. When the mass was examined histologicallv it proved to be a tuberculoma. 
Thf* mJistoid infection had been a tuberculous out all along, but this \vas not known until 
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is rather less than is usually reported, they form a sufficiently large group to deserve 
special mention. An abscess may begin at any stage of tlie mastoid infection, ’i^^e have 
had some cases of temporal abscess which have occurred after an acute otitis media 
which has resolved or responded to treatment in ten days or a fortnight and the mastoid 
infection has caused no further trouble despite the continued development of the abscess 
in the temporal lobe. More commonly the intracranial e.vtension begins during a 
flare-up of chronic mastoiditis and in some cases the first symptoms occur after operation 
for the mastoid infection. 

These abscesses are in a very constant position in the temporal lobe, they are situated 
at about its mid-length, and are attached to the dura in the region of the tegmen 
'ttTnpani. either by a broad sessile base or by a stalk up to a centimetre in length. The 
constancy of their position is of importance in their treatment, and is related to the 
constanct- of the neurological abnormalities. All of the cases which it has been "possible 
to e.xamine have shown defects in -the visual fields, characteristically, an upper quadrant 
defect in the opposite half-field, although it may be only a very slight defect made out 
with small test objects on a Bjerrum screen, or it mav be a complete hemianopia. In 
some cases such a field defect has been the only convincing neurological sign, and its 
absence is enough to cast doubt on the diagnosis. I stress the importance of this 
because in a case of mastoid disease which is not doing well, and in which the suspicion 
of an abscess arises, it is valuable to have the fields done before the patient becomes too 
drowsy or unco-operative. 

_ If the abscess occurs in the speech-dominant henu'sphere, some degree of aphasia 
IS constant, although it may be slight and only apparent on formal- tests. 

Senson" and motor signs are usually slight, and when present the face and arm 
are affected before the leg, although in the late stages there may be a complete 

In the frontal region, the abscesses caused by frontal sinus infections have all been in 
cas« of acute infections of the sinus, and in all cases there have been superficial signs 
of inflammation, i.e. redness and swelling of the forehead with local tenderness of the 
hontal bone. These signs usually are taken to indicate an acute osteitis of the frontal 
bone, i.e. that the infection has spread from the mucous membrane of the sinus to the 
adjacent bone. This is not to say that a cerebral abscess develops in every case of 
frontal osteitis, but it is common enough to demand that every patient who has this 
oomplication of sinus infection should not be allowed to escape observation until it 
fs cenain that there is no abscess in the frontal lobe. 

In 5 of the 7 cases of frontal abscess due to sinus infection an epileptic attack 
Occurred during the incubation of the abscess. In passing, this is in marked contrast to 
be temporal lobe abscesses. In none of the 12 cases were there any qpileptic phenomena 
unng the development of the abscess. I have seen one case of temporal abscess due 
b mastoid disease, not included in this series, in which a fit occurred during incubation, 
bt It is clearly much less common with temporal than with frontal abscesses. I shall 
j^brn to this point later in discussing results. fftTien the fit is witnessed, or if an 

o£ flbscription can be obtained, it is usually an adversive attack with turning 

in 1 ^ 1 - opposite to the lesion. This may be of some value 

OMhzation as in manv cases the neurological abnormalities are very slight and there 
ntf' h “Obfif to which frontal lobe bears the abscess. There may indeed be almost 

abnormalities on examination, or if there are, the evidence may be so equivocal 
at some special method of localization, such as ventriculography, has to be employed, 
at silence of these frontal abscesses is due to the fact that they are situated 

? frontal pole, where they are tethered to the dura over the posterior surface of 

SDeprb"a abscess grows, a slight hemiplegia may develop, and if in the 

constant *'*"^"* hemisphere, aphasia chiefly of an expressive type, although it is not 

»T* 

fhat° problems of differential diagnosis, the next most frequent one is 

Pathoincr,. a brain abscess from intracranial venous obstruction. The 

gencnl^'tb condition is not clear, but the clinical state is fairly well defined. In 

cerv m’arfcp,t^ a ffcoups of cases : those with papillcedema (which mav be 

such as herr,; "curological abnormalities, and those with various focal rigns 

Well but tbp hemianopia. In the first group the patient is remarkablv 

file fundi when .Ji^plaint of headache or vomiting may lead to examination of 

commonlv ushered irwhb'^'"”® -f f^e focal signs are 

go on to 'a comnlete -nt ^ oc “ succession of focal attacks, which mav 

the increased pLsurrir'rtfe'fi" functions of one hernisphere. We imagine that 

’urge venous sinuses and obstrurtion in one or more of the 

es, and that in the second group the thrombosis has spread to the 
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and thus clear up the diagnosis. Shift of the pineal gland may indicate an expanding 
lesion in one or other hemisphere, and this information may he of value in some cases. 
The only positive evidence of abscess formation from X-rays alone is found in the rare 
cases of gas-formation in the abscess. I have not encountered this myself, hiit there 
are several reports in literature. 

Routine X-rays of the chest may reveal undiagnosed bronchiectasis, lung abscess or, 
alternatively, a neoplasm, and this too is valuable information. 

Even with these considerable aids, we are often left in doubt as to the presence of an 
expanding lesion, its site and nature. Ventriculography u.sually answers the first two 
questions, i.e. as to whether or not there is an expanding lesion, and, if so, its site. 
It usually tells us little or nothing about the pathology of the lesion, and in ovir clinic 
we rely strongly on exploratory aspiration. Knowing the site of a lesion, a burr hole 
is placed over it and a brain needle is introduced. If it is a neoplasm, various degrees 
of resistance are met and in about 90% of cases there is sufficient tissue in the eye of the 
needle for a rapid examination with toluidine blue, as described by Dudgeon and Patrick 
(1927), and developed e.spccially for the nervous system by Russell ct al. (1936). If the Ic.sion 
is an abscess, pus will he recovered, and the burr hole is suitably placed for further 
treatment. This procedure will also disclose a subdural ha:matoma, extra- or subdural 
abscesses, and the small incision used for the iburr hole does not interfere with any 
other large incisions which may be necessary to deal with the lesion definitely. 

In some cases the exploratory aspirations may need to be undertaken rather blindly: 
the patient may be too ill, or time may be too precious to warrant a ventriculogram: ’ 
or the ventriculogram may hat'c failed to fill the ventricle on the affected side, and all 
we know as a result of this investigation is that there is a lesion in one or other cerebral 
hemisphere. This is always unsatisfactory, but by piecing together the shreds of 
clinical evidence, it may be possible to say whether the aspirations should be made in 
the frontal, temporal or occipital regions. In some cases drree or four burr holes have 
been made before the lesion has been found. 

There is one diagnostic method which has not been widely enough employed in this 
country and that is angiography. The injection of thorotrast into' tire internal or common 
carotid artery seems to be an innocuous procedure, and it shows very clearly the site 
of the lesion. The absence of blood-vcs.sels at the site of a lesion suggests that it is 
either an abscess or a cystic neoplasm, and in either case an exploratory aspiration would 
be made. Arteriography has the advantage that it does not upset the patient to the 
same extent that ventriculography docs, as it usually, does not alter the intracranial 
dynamics at all. It has the disadvantage that the findings are often more difficult to 
interpret, even in the hands of experts, and that it cannot be repeated with the case^ of 
ventriculography. As an example of the difficulty of interpretation, I should mention 
the case of a middle-aged woman who had had chronic mastoiditis for some years before 
she idtimatcly had a flare-up which led to-a radical operation. During her convalescence, 
.she complained of rather more headache than is common, was often noticed to be, 
drowsy, and a trace of nominal aphasia was detected.. It was a right-sided mastoid 
infection, but .she was left-handed and the language function was probably represented 
in the right hemisphere. As time went on she developed papilloedema, a slight defect 
in the upper quadrant of the opposite homonymous field of vision, and slight weakness 
down the left side of the body. The spinal fluid was under increased pressure, and the 
changes were consistent with' abscess formation. An arteriogram lent further weight to 
this diagnosis and a burr hole was made over the right external meatus. At a depth 
of 2 cm. from the dura, a faint resistance was met, but no pus could be aspirated. There 
was some tissue in the eye of the needle which Dr. Dorothy Russell reported as inflanw 
matory, probably granulomatous. We thought that there were probably small jiyogcnic 
abscesses which had not yet formed a discrete mass, and decided to keep her under 
observation. -As time went on her symptoms and signs became more marked, and it 
was clear that something else would have to be done. We accordingly reopened the burr 
hole, and on this occasion, some eight weeks after the first attempt, a dense resistance 
was met. We thought that this was an encapsulated abscess and that the time had come 
to take it out. This was done. An ovoid mass was excised from the inferior temporal 
region, adherent to the dura over the tegmen tympani. The surrounding brain looked 
normal. When the mass was examined histologically it proved to be a tuberculoma. 
The mastoid infection had been a tuberculous one all along, but this was not known until 
after the pathology of the intracranial extension was established. 

These are general observations which apply to abscesses in various parts of the brain 
and of various origins. There are two special sites, with special prolilcms which 
should mention before passing on to the other aspects of differential diagnosis. 

Mastoid disease accounted for 24% of the cases in this series. Although this incidence 
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is ratlier less than is usually reported, they form a sufficicntlv large group to deserve 
special mention. An abscess may begin at any stage of the mastoid infeciion. We have 
had Some cases of temporal abscess which Save occurred after an acute otitis media 
tvhich has resolved or responded to treatment in ten days or a fortnight and the mastoid 
infection has caused no further trouble despite the continued development of the abscess 
m the temporal lobe. More commonly the intracranial e.vtension begins during a 
fiare-up of chronic mastoiditis and in some cases the first svmptoms occur after operation 
for the mastoid infection. 

These abscesses arc in a very constant position in the temporal lobe, they are situated 
a! about its mid-length, and arc attached to the dura in the region of the legmen 
tyrapani. either by a broad sessile base or by a stalk up to a centimetre in length. The 
constancy of their position is of importance in their treatment, and is related to the 
constana' of the neurological abnormalities. All of the cases which it has been 'possible 
to examine have shown defects in 'the visual fields, characteristically, an upper quadrant 
aefett in the opposite half-field, although it may he only a very slight defect made out 
"lib small test objects on a Bjerruni screen, or it may be a complete hemianopia. In 
some cases such a field defect has been the only contincing neurological sign, and its 
absence is enough to cast doubt on the diagnosis. 1 stress the importance of this 
realise in a case of mastoid disease n'hich is not doing well, and in which the suspicion 
Of an abscess arises, it is valuable to haxe the fields done before the patient becomes too 
armvsy or unco-operative. 

If the abscess occurs in the speech-dominant hemisphere, some degree of aphasia 
n constant, although ii may be slight and only apparent on formal tests. 

en^ry and motor signs are usually slight, and when present the face and arm 
teraipl f>ofore the leg, aldiough in the late stages there may be a complete 

cas” region, the abscesses caused by fromal sinus infections hpve all been in 

of f **''*'^ infections of the sinus, and in all cases there have been superficial signs 

ft i-c- redness and swelling of the forehead with local tenderness of the 

ontal bone. These signs usually are taken to indicate an acute osteitis of the frontal 
ae, t.e. that the infection has spread from the mucous membrane of the sinus to the 
W say that a cerebral abscess develops in even’ case of 
com r i^iit it is common enough to demand that every patient ivho has this 

mpuration of sinus infection should not be allowed to escape obsen-ation until it 
certain that there is no abscess in the frontal lobe, 
occu a frontal abscess due to sinus infection an epileptic attack 

the “uring the incubation of the abscess. In passing, this is in marked contrast to 

lobe abscesses. In none of the 12 cases were there any epileptic phenomena 
to ni^ -a . ofoptnent of the abscess. I have seen one case of temporal abscess due 
but '^toease, not included in this series, in which a fit occurred during incubation, 
retur “early much less common with temporal than with frontal abscesses. I shall 
^dequ .point later in discussing results. IWien the fit is witnessed, or if an 

of description can be obtained, it is usually an adversive attack with turning 

in ioc )• oyes to the side opposite to the lesion. This may be of some value 

toav in many cases the neurological abnormalities are very_ slight and there 

jjp" , ® d°'*i’.t.as to which frontal lobe bears the abscess. There may indeed be almost 
!hac s e-vamination, or if there are, the evidence may be so equivocal 
The method of localization, such as ventriculography, has to be employed, 

a silence of these frontal abscesses is due to the fact that they are situated 

■ sin "diere they are tethered to the dura over the posterior surface of 

abscess grows, a slight hemiplegia may develop, and if in the 
hemisphere, aphasia chiefly of an expressive type, although it is not 
I'd 

that problems of differential diagnosis, the next most frequent one is 

pstholoev- ® brain abscess from intracranial venous obstruction. The 

genera) condition is not clear, but the clinical state is fairly well defined. In 

'erv m’a ”5nin groups of cases : those with papillcedema (which may be 

as ^ 

"ell, but ‘tphasta, hemianopia. In the first group the patient is remarkably 

funtl’ complaint of headache or vomiting may lead to examination of 

the papillcedema is discovered. In i 


at 

the 


tked) and no neurological abnormalities, and those with various focal signs 
"ell, but ‘■’Phasia, hemianopia. In the first group the patient 

fundi complaint of headache or vomiting may lead to i 

tototnoni the papillcedema is discovered. In the second group, the focal signs are 
S® On to' tti with an epileptic fit, or a succession of focal attacks, which may 

•he incre interruption of all functions of one hemisphere. We imagine that 

ven**™ pressure in the first group is due to obstruction in one or more of the 
ous sinuses, and that in the second group the thrombosis has spread to the 



436 


6 


Proceedings of the Boyal Society of Medicine 


cerebral veins. In both, the spinal fluid pressure is elevated, but usually not to the 
critical heights which obtain with abscesses or neoplasms. The fluid is usually normal 
on analysis. But there are often slight abnormalities which may leave the diagnosis 
in 'doubt and the only way to be certain is to do a ventriculogram. In the cases of 
sinus obstruction, the ventricular system is usually normal, while in the cases of 
cerebral thrombophlebitis, the aflccted ventricle may be a little smaller than its' fellow, 
but there is no local deformity or displacement such as would he expected from an 
abscess. In some cases of cerebral thrombophlebitis, the affected ventricle may be 
quite collapsed, and the system markedly pushed over to the opposite side — in such a 
case the mode of onset, i.c. its rapidity, favours a thrombotic lesion rather than an 
abscess, but most surgeons wilt prefer to put in an exploring needle at various sites, 
to be certain that an abscess is not being missed. 

The 'differentiation from other intracranial infections is often extremely difficult. 
Examination of the spinal fluid may' tell about an acute pyogenic meningitis or tuber- 
culous meningitis, but I know of no certain way of diagnosing a subdural or extradural 
collection as against an intracerebral one. Indeed one or the other may coexist with 
a brain abscess, and it is our practice to make burr holes at two or three- places to see 
•what is going on. 

I find that there have been 7 or 8 cases of arterial hypertension which have been 
sent into hospital suspected of having brain abscesses. These were patients with 
chronic mastoid or frontal sinus infections, who complained of severe headache of a 
type very similar to that due to increased intracranial pressure. The general practitioner 
had discovered striking changes in the fundi, but these changes were those of an 
arteriopathic retinitis, and \the headache was due to arterial hypertension. The spinal 
fluid is normal in these cases, and there arc usually no focal neurological abnormalities. 
If there is any reasonable ground for doubt a ventriculogram settles the matter at once. 

I mention neurosis in the diagnosis because there arc a group of patients with chronic 
mastoid or sinus infection who go on complaining of persistent headache for a period 
of months or years and sooner or later either the patient or his doctor suspects that 
this headache must be due to an abscess. In such cases, there are no focal signs, the 
spinal fluid is normal, but again it may take an air-injection to satisfy the patient 
or his doctor that there is no abscess. • 

I hope that I have not made the matter of diagnosis appear too simple because even 
with all the additional aids at our disposal, and with the possibility of an abscess well in 
our minds, there are mistakes : cases suspected of having abscesses turn out to have 
tumours, and in two cases in this series, the presence of .an abscess was not disclosed 
until the autopsy. One case was that of a man with multiple cerebral and cerebellar 
abscesses in which .yve thought the condition was due to tuberculous meningitis because 
of the diffuseness of the neurological signs and the fact that the .spinal fluid chlorides 
diminished progressively to a level of 570 mg.%. The other was a child who was 
admitted with a pneumococcal pyocephalus which proved fatal. At the autopsy, 
the pyocephalus was shown to be due to a small frontal abscess leaking into the ventricle. 
This case, was instructive because a ventriculogram was done, and it revealed sym- 
metrically dilated ventricles without displacement which we thought excluded an 
abscess in either hemisphere. Further study of the ventriculograms revealed a small 
dent in the inferior 'surface of the right frontal horn, corresponding to the abscess in 
the inferior part of the frontal lobe which had ruptured into the ventricle. The infection 
in this case arose from a bean having been lodged in the nostril three years before 
the onset of the pyocephalus. 

Treatment . — There are two factors which cause death in cases of cerebral abscess: 
first, a spread of the infection to the ventricular system or to the subarachnoid space, 
causing a diffuse infection of the nervous system; and, secondly, increased intracranial 
pressure due to the size of I, the abscess and the oedema associated with it. Treatment 
must thus be concerned with both of these factors. In dealing with the first, we have 
powerful allies now in the sidfa drugs and penicillin, and the time may come when the 
mortality of brain abscess is largely determined by the sensitivitv of the causative 
organisms to the various chemotherapeutic agents. 

Most surgical procedures are directed to drainage of the abscess, with the immediate 
purpose of reducing intracranial pressure and lessening the risk of rupture of the • 
abscess into the ventricular or subarachnoid systems. Various methods have been 
employed: drainage bv tubes, onen drainage on to the surface by uncapping the 
abscess and allowing a fungus to form, marsupialization, &c. We have abandoned tube 
drainage because of a considerable and unsatisfactory experience in the past. In a 
previous series, of 17 cases treated in this way onlv 4 recovered. Table II shows the 
methods which have been employed in this series. 
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reasonable chance of success; and of these 7 died, .a mortality rate of 18%. A study of 
the results shows too that cerebral abscesses arc well worth the time and trouble spent 
on them. It has been possible to follow the 32 patients who recovered, and 30 of them 
are leading normal or useful lives or hr the case of children arc pvirsuing their education 
normally. The 2 cases which are left deserve .special mention; hotli were cases of right 
frontal abscess consequent on frontal sinusitis. The immediate recovery was uneventful 
and both patients returned to a normal and active life. One died in status cpilepticus 
eighteen months after operation, having had one isolated fit in the interval, and the 
other died in the same circumstances two and a half years afterwards, having had three 
fits at long intervals, terminating in a final bout of status. An autojtsy was clone in one 
case hut there were no abnormalities except :i scar in the right fro’nta] lobe at the site 
of the excision. In the other, no autopsy was done but the spinal fliiid was perfectly 
normal just before death, and it is unlikely that there was any recurrence of the 
infection. This seems to he a property of Uic frontal lobe in general. We have had 
other cases of frontal abscess treated by marsupialization, open clrainage, tube drainage, 
&c., which have been subject to recurrent bouts of status, and it is known to occur in 
cases of injury too. Three or four years ago in our department, a man died in status 
who had had a gunshot wound of the right frontal lobe during the last war, and he 
remained in good health until the onset of status twenty-five years later. At the autopsy 
there was a metallic foreign body embedded in a scar in the right frontal lobe but no 
evidence of infection or of increased intracranial pressure. 

Epilepsy may thus mar an otherwise good result in cases of brain abscess however 
treated, and all of these cases should be kept on regular sedative treatment for scver.nl 
years after operation. 

I have said nothing about a group of Icsionk which will be of increasing importance 
in the next few years, i.e. the abscesses due to gunshot wounds. This is partly a tribute 
to my colleagues in the Services who have attained such a magnificent record for wound 
healing in head injuries, and have thus prevented abscess formation. Chronic cases 
will crop up from time to time for the next few years, but 1 believe the principles 
of treatment outlined above are applicable. 
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Mr. Terence Cawthorne : Otogenic cerebral abscess . — It is generally estimated that 
the ear alone is responsible for some 40% of cerebral abscesses, whilst the nose probably 
accounts for another 10%. 

Whilst there is no doubt that the sulphonamidcs and penicillin have reduced the 
severity of intracranial complications of otitis media and sinusitis, it is as yet too early 
to say by how much, if at all, the incidence of complications has been reduced. 

It is customary to divide otogenic cerebral abscesses into adjacent and distant, 
according to their relationship to the infecting ear. 

The distant absces.ses are fortunately few and on the rare occasions on which they 
are encountered they place a severe strain on the diagnostic acumen of the clinician. 
According to Nielsen and Courville the frontal lobe is the most likely distant locus, 
next the parietal, and then the occipital lobe. The probable route taken by die infection 
in such cases is via the cerebral anastomotic veins. My own experience is limited to one 
case in which an abscess was found in the temporal lobe opposite to the infected car. 

However, by far the majoritv of otogenic abscesses are adtacent, that is to sav in the 
temporal lobe or cerebellum adjoining the infecting ear and the incidence seems to be 
about 3 temporal to 1 cerebellar. ■ 

As with other intracranial infections secondary to otitis media, the spread to the 
brain may be by preformed .spaces, vascular channels, or by direct extension through 
diseased bone and membranes. 

Whilst the natural spaces in the temporal bone offer a wide choice of routes by 
which infection may spread to the intracrani.al spaces, it does not seem that this alone 
is often the pathway except in the case of cerebellar abscesses secondary to a I.-ibyrin- 
thine infection. A persistent petro-squamos.al suture may rarely be a pos.sihle cbannci 
by which infection may spread from the middle-car cleft to the temporal lobe, spacc.s 
opened up by surgery may result in abscess formation either by accidental injury or o> 
dcliberatc^implantation as the result of injudicious exploration of health) br.un t ..uc 
through a mastoid or other wound. 
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If there is definite evidence of a diseased' and probal)ly isolated tract hetween the 
car and the abscess, then the abscess can be drained along that tract If there is no 
such evidence, thcii the drainage should be made through a separate approach. However, 
not every case can he easily separated into cither of these groups and such border-line 
cases call for the combined experience of the neurosurgeon and the otologist. The 
future otologist should have some instruction in the general principles of neurosurgery, 
and future neurosurgeons might have some otological experience ■included as part 
of their training. 

Dr. S. P. Meadows, referring to clinical diagnosis, emphasized the difficulty, in certain 
cases, of differentiating a cerebral abscess from acute meningitis, find mentioned cases 
of cerebral abscess admitted to fever hospitals. When the report on the turbid cellular 
cerebrospinal fluid was returned as sterile on culture and with no reduction in chloride 
content, a cerebral abscess with meningeal reaction was the probable diagnosis. Intra- 
cranial thrombophlebitis could also be confused with abscess, particularly when it 
followed local infection of the sinuses or head. It seemed possible that in some of these 
cases intracranial thrombophlebitis was a precursor of abscess formation, and that 
chemotherapy in the earlier stage might prevent abscess formation, which it had appeared 
to do in one patient. The speaker mentioned cases of cerebral abscess occurring 
shortly after an operation for acute appendicitis, and after dental extraction. The latter 
was of interest in connexion with the cranial nerve palsies, which occasionally occurred 
after dental extraction, and these, as well as a cerebral abscess, might be due to spreading 
thrombophlebitis from the tooth socket. Finally, a normal cerebrospinal fluid and 
negative clinical neurological examination did not necessarily rule out abscess formation 
in the hrain. ^ 

Brigadier Hugh Cairns said that he was glad that Mr. Cawthorne had recognized the im- 
portance of neurosurgical training for otologists. It was to be hoped that ultimately the 
treatment of hrain abscess secondary to car and nasal sinus infections could be handed 
back to the otologist by the neurosurgeon. But it was- important to recognize that 
long and thorough neurosurgical and neurological training was required by anyone 
who aspired to treat acute abscesses. The cases described by Mr. Pcnnybackcr indicated 
what a hazardous business the treatment of 'acute and subacute brain abscess was; the 
successful results in Mr. Pennybacker’s series were only obtained by the closest neuro- 
logical observation of the patients from day to day, often from hour to hour, and by a 
complete mastery of neurosurgical techniques. It was often a nice exercise of judgment 
to decide whether to do a decompression or to rely solely on repeated aspiration, in 
order to bring the case successfully through to the stage of encapsulation, tvhen the abscess 
could be removed. In these days anyone undertaking to treat brain abscess should 
be really expert in the use of ventriculography, and in the use of opaque media for 
arteriography and injection into abscesses. Facility in the use of these techniques could 
not be acquired without considcmblc training. 

Abscess secondary to gunshot wound of the brain differed in some respects from the 
brain abscess of civil life. It was more often clinically latent for long period.s. In some 
cases it did not displace the ventricular system to the opposite side, and thus an 
abscess of considerable size might be present even though the septum lucidum, as 
seen by ventriculography, was still in the middle line. The original brain wound resulted 
in considerable deposition of collagen in and about the wound track, and probably 
the wounded hemisphere was thus more anchored, less easily displaced, than normal. 
Removal of brain abscess secondary to gunshot wound was also often more difficult than 
removal of the abscess of civil hfe; there was so much scarring in the brain, with 
scarred tracks leading in various directions and not necessarily towards the abscess. 
Therefore it was advisable, when operating to remove chronic brain abscess after gunshot 
wound, to turn a large flap and obtain a wide exposure. 

The President remarked that the recovery rate in cases of cerebral abscess appeared 
to have improved greatly in the hands of neurosurgeons. He believed that the- tech- 
niques employed by them both for diagnosis and localization, and in treatment were of 
vital importance. It seemed clear, however, that the aural surgeon would be likely to 
encounter patients with cerebral abscess or suspected cerebral abscess who were critically 
ill and the circumstances, therefore, might forbid the collaboration between the aural 
surgeon and the neurosurgeon which Mr. Cawthorne thought desirable. He (the President) 
welcomed Brigadier Cairns’ suggestion that the aur.al surgeon of the future should' 
include as a part of his training an apprenticeship in neurosurgerv. He tliought the 
necessarv technical skill could probably be acquired. in a relatively short time by a nmn 
who had already had considerable experience of operative surgery. As Brigadier Cairns 
had'indicated the clinical judgment which was at times so important m dealing with 
these cases could only be learned by experience. 
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ne Force of Expiration, as a Sign in Anaesthesia {Abbreviated] 

^ By H. ]. V. Mortox, M.D., D.A. 

a'ljesthcsia has now been studied for a century and since the earliest days of 
drawn to the changes in respiration which accompany 
S depth of anasthesia. It is convenient to describe these changes which, notva- 
^flipiitud^ f ^ accepted and reliable signs, in terms of the rate, rhythm, and 

&phn ^ A dnd of the relative contributions of thoracic muscles and 

15 lit inspiration. One relatively neglected aspect of respiratory activity 

changes which occur in the nature of expiration and particularly the 
insn? ‘'"nng an.-esthesia. ' 

and dm ** active process depending, chieSv, on the accivitv of the intercostals 
With each inspiratory movement the muscles of the anterior abdominal 
“Passiv "^ . •‘indy to provide room for the displaced viscera as the diaphragm descends,, 

"dls tnri effected by a combination of the "elastic recoil” of the thoracic 

iaercasin muscular control (Keith, 1909). Increasingly “active” expiration involves 

dcarlV ® . P°''d*fnl contractions of the abdominal muscles. The force of expiration is 
sisnifiV ^ variable quantity. How may this force be measured and what is the 
ance of changes which occur in it during anatsthesia? 

■ . The Force of Expiration 

on vitar'^^*™””’ expiratory pressure which can be achieved by voluntary effort depends 
■n cxcps • ’ P*‘y®^“e. and physical fitness. Here one mav deal with figures well 

nnKsthes-°^ , mm.Hg. Pressures' of this high order, naturally, do not occur during 
npposit' relevant to inquire what kind of pressure develops when 

point offered to merely “passive” expiration. I obtained information on this 

»'■ HaH on normal 'conscious subjects experiments similar to those described 

spirom t i\favrogordato (1916) but using an ansesthetic facepiece connected to 

•r eter and manometer. Fig. 1 shows a fairly typical series of results in one case. 
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If there is definite evidence of a diseased and probahiv isolated trlict between tlic 
car and the abscess, then the abscess can be drained along that tract.. If there is no 
such etidence, then the drainage should be made through a separate approach. However, 
not eveiy case can be easily separated into cither of these groups and such border-line 
cases call for the combined experience of the neurosurgeon and the otologist. The 
futuie otologist should have some instruction in the general principles of neurosurgery, 
and future neuiosurgcons might have some otological experience •included as part 
of their training. , ' 

Dr. S. P. Meadows, referring to clinical diagnosis, emphasized the difficulty, in certain 
cases, of differentiating a cerebral ab.sccss from acute meningitis, find mentioned cases 
of cerebral abscess admitted to fever hospitals. When the report on the turbid cellular 
cerebrospinal fluid was returned as sterile on culture and with no reduction in chloride 
content, a cerebral abscess with meningeal reaction was the jtrobable diagnosis. Intra- 
cranial thrombophlebitis coidd also be confused with abscess, particularly tvhen it 
followed local infection of the sinuses or head. It seemed possible that in some of these 
cases intracranial thrombophlebitis was a precursor of abscess formation, and that 
chemotherapy in the earlier stage might prevent abscess formation, which it had appeared 
to do in one patient. The speaker mentioned cases of cerebral abscess occurring 
shortly after an operation for acute appendicitis, and after dental extraction. The latter 
was of interest in connexion with the cranial nerve palsies, which occasionally occurred 
after dental extraction, and these, as well as a cerebral abscess, might be due to spreading 
throinbophlebitis from the tooth socket. Finally, a normal cerebrospinal fluid and 
negative clinical neurological examination did not necessarily rule out abscess formation 
in the brain. ^ 

Brigadier Hugh Cairns said that he was glad that Mr. Ca\vthorne had recognized the im- 
portance of neurosurgical training for otologists. It was to be hoped that ultimately the 
treatment of brain abscess secondary to car and nasal sinns infections conld be handed 
back to the otologist by the neurosurgeon. But it was important to recognize that 
long and thorough neurosurgical and neurological training was required by anyone 
who aspired to treat acute abscesses. The cases described by Mr. Pennybacker indicated 
what a hazardous business the treatment of'acute and subacute brain abscess was; the 


successful results in Mr. Pennybacker’s series were only obtained by the closest neuro- 
logical observation of the patients from day to day, often from hour to hour, and by a 
complete mastery of neurosurgical techniques. It was often a nice exercise of judgment 
to decide whether to do a decompression or to rely solely on repeated aspiration, in 
order to bring the case successfully through to the stage of encapsulation, tvhen the abscess 
could be removed. In these days anyone undertaking to treat brain abscess should 
be really expert in the use of ventriculography, and in the use of opaque media for 
arteriography and injection into abscesses. Facility in the use of these techniques could 
not be acquired without considerable training. 

Abscess secondary to gunshot wound of the brain differed in some respects from the 
brain abscess of civil life. It was more often clinically latent for long periods. In some 
cases it did not displace the ventricular system to the opposite side, and thus an 
abscess of considerable size might be present even though the septum lucidum, as 
seen by venti'iculography, was still in the middle line. The original brain wound resulted 
in considertible deposition of collagen in and about the wound track, and probably 
the wounded hemisphere was thus more anchored, less easily displaced, than normal. 
Removal of brain abscess secondary to gunshot wound was also often more difficult than 
removal of the abscess of civil life: there was so much scarring in the brain, with 
scarred tracks leading in various directions and not necessarily towards the absce.ss. 
Therefore it was advisable, when operating to remove chronic brain abscess after gunshot . 
wound, to turn a large flap and obtain a wide exposure. 

The President remarked that the recovery rate in cases of cerebral abscess appeared 
to have improved greatly in the hands of neurosurgeons. He believed that tbe.- tech- 
niques employed by them' both for diagnosis and localization, and in treatment were of 
vital importance. It seemed clear, however, that the aural surgeon would be likely to 
encounter patients with cerebral abscess or suspected cerebral absce.ss who were critically 
ill and the circumstances, therefore, might forbid the collaboration between the aural 
surgeon and the neurosurgeon which Mr. Cawthorne thought desirable. He (the President) 
welcomed Brigadier Cairns’ suggestion that the aural surgeon of the future should 
include as a part of his training an apprenticeship in neiirosurgcrv. He diought the 
necessarv tcchtiical skill could probably be acquired. in a relatively short time by n man 
who iiad already had considerable experience of operative surgery. As Brigadier Cairns 
had' indicated the clinical judgment which was at times so important in dealing with 
these cafees could only be learned by experience. 
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The Force of Expiration as a Sign in Anesthesia lAbbreviated] 

, By H. J. V. Mortos, M.D., D.A. 

CuxtCAL anesthesia has now been studied for a century and since the earliest days of 
its histoty attention has been drawn to the changes in respiration which accompany 
changing depth of antesthesia. It is convenient to describe these changes which, nowa- 
days, form the basis of accepted and reliable signs, in terms of the rate, rhythm, and 
amplitude of respiration and of the relative contributions of thoracic muscles and 
diaphragm during inspiration. One relatively neglected aspect of respiratory activity 
is the study of the changes which occur in the nature of expiration and particularly the 
force of expiration during antesthesia. 

Inspiration is an active process depending, diiefly, on the activity of the intercostals 
and diaphragm. AVith each inspiratory movement the muscles of the anterior abdominal 
wall relax sufficiently to provide room for the displaced viscera as the diaphragm descends,. 
“Passive” expiration is effected by a combination of the “elastic recoil” of the thoracic 
walls and actual muscular control (Keith, 1909). Increasingly “active” expiration involves 
increasingly powerful contractions of the abdominal muscles. The force of expiration is 
dearly a very variable quantity. How may this force be measured and what is the 
significance of changes which occur in it during antesthesia? 

The Force of Expiratios 

The maximum expiratory pressure which can be achieved by voluntary effort depends 
nn vital capacity, physique, and physical fitness. Here one may deal with figures well 
in excess of lOO’ mm.Hg. Pressures of this high order, naturally, do not occur during 
antesthesia. and it is more relevant to inquire what Icind of pressure develops when 
opposition is offered to merelv “passive” expiration. I obtained information on this 
point by repeating on normal conscious subjects experiments similar to those described 
by Haldane and Mavrogordato (1916) but using an antesthetic facepiece connected to 
spirometer and manometer. Fig. 1 shows a fairly typical series of results in one case. 
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FIG. 1. — ^Relation beeween inspicaton' volume and initial passive explratorj' pressure. 
, (Cunsdous subject in prone position.) 
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expiratory pressure to be 8 cm. H„0 (5 observations were made on each of 10 normal 
subjects).- 

Estimation of Expiratory Force during An/Estiiesia 
With closed circuit methods the problem of assessing expiratory force during anaisthesia 
IS simplified. By palpation of the breathing bag the anesthetist may obtain a measure 
qf the force and volume 6f a patient's expirations at any time. When making such a 
te^t It IS an advantage, for purposes' of comparison, to adopt some standard tcclpiique. 
I have found it useful to make a practice of applying a small “basal” positive pressure, 
comparable to that developed when quiet passive expiration is opposed, i,e. 8 cm. H.O, 
by gently squeezing the breathing bag during inspiration, and then holding the fingers 
fixed in the position the bag occupies when inspiration has reached its maximum. It 
can then be estimated with one’s fingers the force with which the patient exhales against 
this standard resistance. This manoeuvre I have called the Exniratorv Pressure Test 
(E.P.T.). - ‘ ^ 

When making the E.P.T. a manometer connected to the circuit may be found help- 
ful by those unfamiliar with this aspect of an.-csthesia. But this is not esiicntial since, 
after a modicum of practice, significant changes in pressure can readily be appreciated 
by simple palpation of the bag alone. It must be remembered that even with a mano- 
meter one does not measure the absolute expiratory pressure but only some .function of 
it, since the pressure thus recorded is influenced by the patient's tidal volume at die 
time and the cubic capacity and elasticity of the breathing bag and closed circuit in. use. 

When using the carbon dioxide absorption technique an absolutely airtight circuit is 
necessary before making an E.P.T. If a leak occurs not only is it difficult to detect 
small changes in pressure but unwanted variations in anresthetic depth will follow 
replacement of the wasted gases by incorrect concentrations. It is also essential,, as 
always, to work with a perfectly clear airway. Incidentally, while palpating the move- 
ments of the breathing bag it is possible to detect minor degrees of respiratory obstruc- 
tion totally unrecognizable in the ordinary way. The E.P.T. may of course be made 
when using the semi-closed type of apparatus after momentarily turning off the flow of 
gases and screwing down the expiratory valve. But naturally the test must be made 
quickly before carbon dioxide accumulates. 

It is both unnecessary and unsafe to produce a high positive pressure when making this 
test. Untoivard results (e.g. mediastinal emphysema, artificial pneumothorak) may follow 
excessive inflation of the lungs (Marcottc et at., 1940: Adams, 1940; Macklin, 1939). It is 
seldom necessary to cause a pressure in excess of 16 cm. H„0 and no useful purpose is 
served by exceeding 18 cm. H^O in any case. It is difficult to conceive that pressures 
below this level could cause trouble since this represents no more than the intrapulmonary 
pressure developed when a normal subject makes a moderate-sized inspiration and holds it. 

Influence of An/esthesia on Expiratory Force 
Having by now become accustomed to palpating the breathing bag and to noticing 
changes in expiratory pressure it is pertinent to consider the meaning of these changes. 
In Table I I have listed the more important factors which may influence the nature 
of expiration. Now both tidal volume and expiratory “activity” vary witli the depth of 
amesthesia. Also in any given patient established in the third stage all other relevant 
factors except operative trauma can be regarded as constants. Since at any particular 
moment the nature of operative trauma can be observed and taken into account, the force 
of expiration becomes related to the depth of anesthesia. In a general way, whether 
expiration be active or passive, the deeper the anesthesia the' weaker the expiratory 
pressure and the converse is equally true. 

TABLE I. — FACTORS INFLUENCING FORCE OF EXPIRATION DURING’ ANAESTHESIA. 


Increased by 

General Good physique. Good health 

Large tidal volume 

Premedication Atropine 

General anesthetic agents Nitrous oxide 
Light ether 

Methods of administration Any technique favouring carbon dioxide 
accumulation, c.g. excessive re- 
breathing, dead space, &c.» semi- 
ciosed methods 


Local anarsthesia 


Operative trauma 


Sensory nerve stimulation under light 
anxsthesia 

Vagal traction 


(0 

Decreased bv 

Poor physique. Debilitating illness. 
Pre-ooerative shock 

Small tidal volume 

Respiratory centre depressants, c.g. 
opiates, avertin 

Intravenous barbiturates. Cyclopropane 

Deep ether 

Elimination of dead stacc. Co^lete- 
ly “open techniques. EHicient 
absorption. Insufflation 

Paralysis of intercostal abdominal 

muscles by regional, spinal or field 
blocks , 

Operative shock. Open pneumothorax 
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This may be logical argument but “the subtlety of nature is 
than the subtlety of argument” and to what estenrtn actual f,f„*\f^-;.;^Vions 

used to give a reliable indication of depth in anaesthesia. As . n^essure under 

over a period of years 1 would say that the greater a pauen s e- p bv this 

light anasthesia the easier is it to assess any subsequent ep Table I 

>l|n, pu, . P«P»ae™ce of the “diftr™ "Lltk' 

Sfd" teri ™,Jt"e"?lgn i. ,a.y both .<. =«* »»" “ '"fnTpT' wS 
ponderance of the factors on the right side (c) of Table I changes in E.P.T. values ndl 
Let a smaller range of pressures and a little practice may be "ecessary bcfor^^^on^f«« 
correct interpretation is achieved. Certainly one occaMona nersonalitv Imt mis- 

response which tempt one to diagnose an abnormal p ysio ogi p - ^ ^ 

leaSing results are almost invariably due to a nqn-a.rt.ght circuit or failure to take 

account the presence or absence of respiratory drnes from th p 

Special Applications , 

Cyclopropane anaesthesia. — A patient under is particular! v 

don of respiration which is a feature of many e^er admim .p^Theless the^E PT can 

inadequate or ceases at a time when the degree oi i ** r^»'»«;onable to take 

intra-abdominal operations has not been attained. In these aniesthetic depth, 

abdominal .relaxation and reflex irritability as guides o cannot he appUed. 

Now when controlled respiration is in progress "Rurally the E.P.T^canno^ 

But the amesthetist can, instead, make a measure of force necessary to ' 

y-yy.TcP vsv atioH between individuals 1 nave louna vnav 



the lungs using a pressure as lovy as ® "V„-Y=;;ovemen\s""unde anaesthesia, 

patients, despite normal thoracic and abdominal 

when respirators' arrest is approached a low This would 

but mav vet produce onlv a small and delayed diaphragm , ^ tonicitv of the 

implv resistance to downward descent of the d.aphragni 

abdominal wall. Abdominal relaxation in such cases is diantoematic 

inflation causing ®y"‘=^*'°"°“\Xm^nar'rekxa^rion In accordance vviA^ the 

movements is associated with gt^ter /ibdonunri ^ employed 

pneral principles already ptitlmed this mflatmn advantage be made during the 

vhilsy surgical trauma is in pro^ s , Sj . j jj with increasing muscular tonus 
skin incision and approach through the abdominal vvaii. r,f cnr.nta'npmis 

lung inflation mav be increasin|ly resisted bv »be patient irrespective ^ spontaneous 

respiratorv aciivitv. This resistance is doubtless effected thro g _ ® 

reflex. It has indeed been shown bv Adrian (1933) studying v^gal currents m 

animals that even deep chloroform anaesthesia has no obvious effect on the response to 
inflation of the end-organs of the lungs. 

Thus having taken into account, as always, both the patient's physique and general 
condition and the possible influence of respiratory drives from the operative site, the 
resistance offered to inflation of the lungs can be taken as a measure of the depre^n 
of reflex irritability, and of anssthetic depth in terms of abdominal relaxation. This 
sign is independent of spontaneous inspiratory activity (see ng _, p. aU). 

Spinal block -with supplementary cyclopropane anaesthesia. 3\ffien a spinal block has 
been established, of sufficient height to cot off all nervous impulses originating from the 
site of operation, the chief variable factor which may adversely influence the rehabiliU’ 
of the E.P.T., namelv operative trauma, is removed. In these circumstances the E.P.T- 
may' conlidentlv be relied on to give an accurate measure of the depth of the 
supplementary anKsihesia. Guedel (1940) has pointed out that the signs ^of aniesthesia 
as employed with other agents are not practical for cyxlopropane. This is particularly' 
so in light anasthesia when the return of the pharyngeal reflex may be troublesome, 
"nie E.P.T. simplifies the maintenance of a unifomily light plane. Thus, when loo 
light, the patient mav begin to swallow or move his head (let E.P.T. = x cm. H^O). 
Half a litre of cyclopropane will restore the status quo (let E.P.T. then = x — 2 cm. H.O). 
Smooth light anaesthesia may then be continued indefinitely by regarding x - 2 cm. 
H,0 as an upper limit in this particular case. 

In cases where a spinal block has not completely "insulated” the higher centres from 
the site of operation reflex effects on respiration may influence the E.P.T. Changes 
occurring in this way are sudden in onset and are related to operative - 
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On the other hand, E.P.T. changes due to changing depth of anxsthesia take place 
relatively slowly. ^ Thus, even in the absence of audible reflex effects on the larynx, a 
sudden increase in the E.P.T. coinciding with manipulation of the stomach will most 
probably be due to the latter manoeuvre. On the other hand a gradually increasing 


EXPIRATOIfV 


PRESSURE TESTS cm.H,0 



FIG. 2. — ^Expiratory pressure 
tests during cyclopropane 
aniesthesia for appendieectomy. 

Female, aged SO. Gmcral 
condition good. Omnofwn- 
scopolomine premedication. 
CO, absorption throughout. 

N.B. — Respiratory drive at (A). 
“ Inflation test at (B). 

E.P.T- carried out as described 
in teJfl. 


E.P.T. during the anastomosis stage of a .stomach operation will be evidence of lightening 
anaesthesia (see figs. 3 and 4). 

Abdominal operations under general anaesthesia . — Active expiration implies active 
contraction of the abdominal wall and a “tight” abdomen. Under these circumstances 
the E.P.T. measures abdominal rcla.xation. It is a straightforward matter consistently to 
produce optimum relaxation for the opening of the peritoneum by repeatedly making 
this test during the approach through the abdominal wall. To take two extreme 
examples: A patient whose E.P.T. is low or who shows adequate diaphragmatic move- 
ment when the lungs are inflated with a low positive pre.ssure, during the skin incision, 
will also show' adequate relaxation. On the other hand, a patient making a powerful 
expiratory pressure which is increased during the skin incision, i.e. there is a palpable 
respiratory drive, will without doubt have a tight abdomen unless anxs'thesia is rapidly 
deepened. 

It may be asked w'hat constitutes a high or low e.xpiratory pressure? As an example, 
using ether ns the main agent with a 5 litre breathing bag, in a large number of cases I 
have found that pressures rising from the basal 8 cm. HjO to over about 16 cm. HjO in- 
dicate an imperfectly relaxed abdomen. Pressures rising from 8 to 12 or less correspond 
with good relaxation. Now these nuriibers mean very little for the reasons already given, and 
there is considerable individual variation. I accordingly advise you to concentrate rather 
on getting the “feel”, both literally and metaphorically, of the changes which occur in 
any' individual patient as anxsthesia becomes deeper and as the abdomen becomes relaxed. 

Open ether . — The E.P.T. cannot, of course be made with open anaisthetic.s, but an 
appreciation of the changing nature of expiration as previously discussed will be of 
value to the an.-esthetist conducting anaesthesia by the open method. “Open” ether as 
usually given causes active expiration at the onset of anicsthesia. Careful ob,servation 
of abdominal movements makes it clear that completely “passive” expiration docs not 
as a rule take place until considerable relaxation has been produced. It is not difficult 
to imagine the force of expiration corresponding with any particular degree of visible 
expiratory effort. The inexperienced student giving open ether to an .abdominal case 
should bear in mind that spontaneously active expiration means a tight abdomen. 
Passive c.xpiration succeeding active expiration, despite surgical trauma, means a relaxed 
abdomen. In the majority of c.ases the force of expiration offers the student a pro- 
gressive sign giving information about anaesthetic depth and abdominal relaxation, 

Irresnecdw of the nature of inspiratory activity. . . 

The general principles embodied in Table I .should .always be borne in mind, par- 
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ucularly when observing^ expiratory movements. Thus a debilitated patient after opiate 
ptetnedication and chloroform and ether induction may at the outset of the subsequent 
open ether maintenance show a low tidal volume and feeble e.xpiratory movements. 


FIG. o . — Expiratoo’ pressure 
tests during Q'dopropanc 
an^thesia for partial gas- 
trectomy (ulcer). 

Male, aged 5^. General con- 
dition fair. Omnopon - scopo- 
lamine premedication. 

K.B.—Sudden irregular changes 
due to \'isceral mampuladon 

(A) . Gradual increase due to 
lightening antesthesia during 
atraumatic anastomosis stage 

(B) . (Cf. fig. 4.) 






444 


Proceedings of the Boyal Society of Medicine 


30 


On the other hand, E.P.T. changes due to changing depth of ana;sthesia take place 
relatively slowly. ^ Thus, even in the absence of audible reflex effects on the larynx, a 
sudden increase in the E.P.T. coinciding with manipulation of the stomach will most 
probably be ^due to the latter manoeuvre. On' the other hand a gradually increasing 


EXPIRATORY PRESSURE TESTS cm.HjO 



FIG. 2. — Expiratory pressure 
tests during cyclopropane 
anesthesia for appendiccctomy. 

Female, aged 20. G^eral 
condition good. Omnoi^n- 
scopolamine premedication. 
COj absorption throughout. 

N.B. — Respiratory drive at (A). 
“ Inflation test ” at (B). 

E.P.T. carried out as described 
in text. 


E.P.T. during the anastomosis stage of a stomach operation will be evidence of lightening 
aiiEesthesia (see figs. 3 and 4). 

Abdominal operations under general anaesthesia . — Active expiration implies active 
contraction of the abdominal wall and a "tight” abdomen. Under these circumstances 
the E.P.T. measures abdominal relaxation. It is a straightforward matter consistently to 
produce optimum relaxation for the opening of the peritoneum by repeatedly making 
this test during the approach through the abdominal wall. To take two extreme 
examples : A patient whose E.P.T. is low or who shows adequate diaphragmatic move- 
ment when the lungs are inflated with a low positive pressure, during the skin incision, 
will also show adequate relaxation. On the other hand, a patient making a powerful 
expiratory pressure which is increased during the skin incision, i.e. there is a palpable 
respiratory drive, will without doubt have a tight abdomen unless anxs'thesia is rapidly 
deepened. 

It may be asked what constitutes a high or low expiratory pressure? As an example, 
using ether as the main agent with a 5 litre breathing bag, in a large number of cases I 
have found that pressures rising from the basal 8 cm. H.O to over about 16 cm. HoO in- 
dicate an imperfectly relaxed abdomen. Pressures rising from 8 to 12 or less correspond 
with good relaxation. Now these nuriibers mean very little for the reasons already given, and 
there is considerable individual variation. I accordingly advise you to concentrate rather 
on getting the “feel”, both literally and metaphorically, of the changes which occur in 
any individual patient as antesthesia becomes deeper and as the abdomen becomes relaxed. 

Open ether . — The E.P.T. cannot .of course be made with open anesthetics, but an 
appreciation of the changing nature of expiration as previously discussed will be of 
value to the anesthetist conducting ane-sthesia by the open method. “Open” ether as 
usually given causes active expiration at the onset of anesthesia. Careful observation 
of abdominal movements makes it clear that completely “passive” e.xpiration 
as a rule take place until considerable relaxation has been produced. It i.s not difficult 
to imagine the force of expiration corresponding with any particular degree of visible 
expiratory effort. The inexperienced student giving open ether to an abdominal case 
should bear in mind that spontaneously active expiration means a tight abdomen. 
Passive expiration succeeding active expiration, despite surgical trauma, nieams a rcl.ax-ci 

abdomen. In the majority of cases the force of e.xpiration " axatLi' 

_ ♦ _ . Jnfnrmntirrn nhniit an:t»Qtliprir Hr*nfh and abdoniinnl iCI* . , 
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Condition of Children in France under the Occupation 
_ By Professor Robert Debre, Paris 
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.Correct interpretation of such feeble movements may need experience. Tidal volume 
alone is not a’ reliable guide to antesthetic depth' and in this case the student may sadly 
miss the information which response to inflation of the lungs would provide. On the 
other hand a vigorous patient premedicated with atropine only and induced with ethyl 
chloride will probably show powerful expiratory movements in plane I even after a 
smooth induction. . In the latter case, judgment of subsequent depth from changes in 
visible expiratory effort is simple. 

Intrathoracic operations . — When controlled respiration with cyclopropane is in pro- 
gress the inflation test already referred. to may be used as a guide to depth. When some 
degree of spontaneous respiration is present, the usual E.P.T. is particularly useful since 
the sometimes subde variations in respiration accompanying the peritoneal and vagal 
traction reflexes of abdominal surgery do not arise. The only variations in expiratory 
force and rhythm likely to be met will be due to bronchial or hilar manipulations under 
light anesthesia and the connexion between stimulus and response immediately apparent. 
Thoracic surgery provides opportunity for visual demonstration of the E.P.T. in .so far 
as the movements of the diaphragm during cxpirtition can be actually observed. These 
visible movements can be conveniently correlated with the palpable expiratory pressures 
developed in the closed side of the chest, particularly , in cases where the mediastinum is 
relatively fixed. 

Operative shocli . — ^As a patient goes into a state of "shock" changes take place which 
simulate in many ways the changes which occur with deepening anaesthesia. A sudden 
considerable haemorrhage will lower the plane of anesthesia although no increased 
quantity of anesthetic agent has been administered. In .these 'circumstances expira- 
tory force will become weaker and the E.P.T. may be used as a means of assessing the 
patient’s debilitation. Following hemorrhage or shock from other causes anesthetic 
concentration should be reduced and by immediately so doing relative overdosage can be 
avoided. The E.P.T. is of value when adjusting concentrations for this purpose. 

Although the length of time a patient takes to “come round" after an operation 
depends mainly on the length and depth of the amesthctic and the nature of the agent, 
used the degree of operative shock incurred also plays a part. Other things being equal, 
muscular tone and reflex irrltiibility increase more rapidl'y in the fit subject when the 
antesthetic agent is removed. The E.P.T. values will be higher in the fit patient than 
in the shocked one on account of the muscular flaccidity and depressed reflex irritability 
which are a feature of the latter’s condition. A quickly increasing expiratory pressure 
at the close of an operation implies a good prognosis with regard to the patient’s general 
condition in the immediate post-operative period. 

Anaesthetic teaching . — The signs of ana;.sthesia arc of .special interest and importance 
to students. The inexperienced anxsthetist will find the E.P.T. of particular value in 
cases where the usual signs of anajsthesia are not readily discernible, e.g. when the patient 
is, from his point of view, completely covered with towels and instruments. The value 
of observing expiration in cases where the more classical signs are poorly developed has 
already been mentioned. The beginner who finds difficulty in assessing depth with 
closed circuit anaesthesia will find this test helpful and he will come to regard the breath- 
ing bag as a continuously informative piece of equipment and not just an appendage of 
the antesthetic machine with the help of which -he can on occasion _hurry oxygen to 
a cyanosed patient. 

Summary 


A study has been made of the expiratory phase of respiration in patients under gcneml 
antesthesia- Attention has been drawn to the fact that in certain circumstances the 
force of expiration varies with the depth of anesthesia and can, in fact, be used to give 
a reliable measure of anesthetic depth if certain basic principles are followed. An 
“Expiratory Pressure Test” has been described which enables the anesthetist to take 
advantage of this interrelation and which facilitates the maintenance of anesthesia at 
any desired level. . Application of this principle in special cases has been more fully 
described, namely in general and supplementary cyclopropane anesthesias, open ana^- 
thetics, thoracic surgery, -operative shock. It is thought that in the teaching of students 
attention should be drawn to the significance of expiratory signs since these signs may 
be clearly presented in cases where the classical signs of anesthesia arc poorly developed 
or obscured. 
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Condition of Children in France under the Occupation 

. By Professor Robert Debre, Paris 

iv 1940 when there was a mass exodus of French people because of the approaching 
Gentians, the children suffered serereh' from lack of food and shelter. By degrees these 
people returned to their homes, only to find the food supplies rigidly controlled by the 
Gemians who issued meagre ratiotjs for the children. In addition, fuel and light ivere 
iimited, shoes and clothes wore out and could not be replaced. Fathers were separated 
from their families by exile, deportation or forced labour in Germany — actually there 
"ere 2,600,000 Frenchmen in Germany. French families also suffered because so many 
of them were in the Resistance iilovcment — over 1)5,000 of them were shot and there 
were hundreds of thousands of political deportees. Mativ families soent sleepless nights 
m terror of police raids. ■ 

On the question of food supplies, urban distrias and regions devoted to some single 
culture such as wine-growing, suffered the most deprivation because of lack of transport 
the richer agricultural areas. 

We found that during die war birth-weights were lower; more babies weighed 
under 6 lb. at birth and far fewer weighed 7 lb. at birth than before the war. In the 
f^risian district breast-feeding increased from 35% to 90%, so that babies did well for 
the first six months of their lives. In the poorer suburbs the breast nuilk wa.s found to 
be insufficient in calories, the sugar content was normal hut proteins were below 13 parts 
per 1,000 (^=15) and fat below 30 parts per 1,000 {N=35 to 40). Many of the nursing 
nimhers showed anaimia and slight symptoms of osteomalacia. 

For rationing purposes children were divided into four categories Ei=0 to 3 years, Jl =3 
^ b years, J2=6 to 13 years and J3 =k) 3 to 2) years. E ration was just adequate, i.e. 
1,300 calories made up of 140 grammes of sugar, 42 grammes proteins and 42 grammes 
frts. The milk was scarce and “whole” milk tvas really skimmed milk. Condensed milk 
on a medical certificate but all forms of tinned and powdered milk were scarce. 
Those on J1 ration (3 to 6 years of age) did not fare too badly; and they also got half 
mt'c of milk per day when it was available. But from 6 to 13 years and 13 to 21 years 
me ration was inadequate. For instance, in December 1944, a "boy of 18 years of age 
"a® allowed 1,600 calories alrliough he should receive 2,400 calories per day, 300 grammes 
w carbohydrates, 21 grammes of vegetable proteins and 6 grammes of animal proteins 
itHtead of 30. The calcium in this ration only amounts to 200 mg. per day, one-sixth of 
«hat is necessary during this growing age when three-quarters of the skeleton is being 
buffi up. Though phosphorus is not so short the calciam-phosphonis ratio is wrong. 

The vitamins are just about adequate in this ration — bread containing all the B vitamins, 
vegetables containing the necessary A vitamins. Vitamin C, however, w'as often missing 
owing to the scarcity of citrus fruits. 

. January 1945 the shortage of fats and proteins became worse and it was imperative 
’mtnediate supplies should be imported by the Allies. 

During the four years of German occupation, e.xcepting for several months, children 
managed to receive their milk — but it was practically impossible for their parents to find 
animal proteins needed for their growth. 

This food situation, far from improving after the Liberation, has grown worse: nor 
only is it more difficult to find meat, vegetables, fruits and eggs, but milk to children over 1 
year ts no longer allowed. The result is that the health of children from 1 to 3 vears 
age is definitely affected. 

„ '^'®jght: Cayla, Launay and Boulanger-Pillet, for the Seine Bureau of School 
riealih Inspectors, compare the weights of 23,000 children during the first and third 
terms of 194! and 1942 with the pre-war averages. 65% of the pupils have put on 2 to 
a pounds whereas before the war tJjey used to put on 3 to 8 pounds; 22-8% have not 
weight at all; [2% have lost from I to 3 lb. 

School children from 14 to 18 years of age have mostly lost weight; the heaviest loss 
m weight has been among the children from 10 to 12 vear.s of age. There is no 
difference between the sexes. 

Jox'E — Dts. lx Chico, 1 
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The National Department of Statistics published the results of the school medical 
examinations for the .,Soiit,hern arca-rl 2,696 boys and 12,6-18 girls.. This survey showed 
a decrease in weight bf 2 to 14 lb. for the boys (according to age) as compared with the 
average weight of 1938 — the situation is .similar for the girl.s. 

In a survey by Gouncllc, V.-tllette and Moine it is shown that compared with the pre- 
war sizes, the average height of boys and girls is less by 2 to 3 cm. whilst all pre-war 
statistics showed an increase of height. 

The consequences of food shortage on height and weight incrca.se have also been, 
felt in the adolescent stage ,as is shown by tbc survey of Gounelle and Bachet, who in 1944 
examined young men of 20 years who were supposed to go and ivork in Germany. Out 
of 125 of the.se boys 31 lost 16 lb. and over; 48 lost from 8 to 16 lb.; 17 lost 6 lb.; 29 
had not lost weight. 

Approximately one-third or one-quarter of all children and adolescents arc in a poor 
state of health. 


Digestive troubles have greatly varied. With babies gastro-enteritis owing to impure 
milk has been more frequent than before the war — this has been especially noticeable in 
Southern France and Marseilles. In older children troubles similar to those of adults 
have been noticed — dyspepsia due to too much roughage. 

Psychological reactions in young children were very evident, such ns tircdnc.ss without 
loss of intelligence, dilliculty in attending, dreaminess, agitation with strong reactions 
almost convulsions, nightmares, fainting fits, throat spasms, muscular cramps, spinal 
pains. Reflexes arc' often exaggerated — Chvo.stck’s' sign is common — Erh’s and 
Trousseau’s signs arc unusual. These s,igns can be related to spasmophilia and where it 
was possible to -study these cases it has been found that calcium in the blood was 
insufficient-— chronaxies arc increased and irregular — pH of urine is increased. All school- 
masters have noticed a lack of attention in their pupils and less efficiency, especially 
after air raids. Many cases of scoliosis were noted in children who had lost weight. 

Infectious diseases . — Cases of diphtheria and typhoid have increased during these years; 
Lack of heating has caused an increase in colds, .sore throats, bronchitis and broncho- 
pneutnonia, biit no' influenza epidemics have been noted. Conditions have become 
worse during this winter when the intense cold has caused capillary bronchitis, rapidly 
fatal in babies. 

Such hard living conditions have naturally brought about an increase of the death- 
rate among children in France. Mortality has increased from 63 per thousand in 1939 
to 91 per thousand in 1940 and 75 per thousand in 1943 — 12 per thousand more than 
in 1939. 

As we have seen these death increases arc not due to food .shortage from 0 to 1 
year of age. The high rate of 91 per thousand in 1940 was due to the exodus and 
rekilting bad living conditions during the summer months — tlic following years the 
percentage remained high without reaching tliat maximum. 

In the country these high death-rates may also be due to difficulties in' getting a 
doctor in time — no motor car or no gasolene. Medicines or special food cannot be found 
in chemists’ shops. In Paris, this has not been the case — medical care being regularly 
available. Lack of domestic heating in January 1945 has caused an increase in the death 
rate for babies 0 to I year of 40 per thousand compared with 1944. 

There have been no considerable ailments due to lack of vitamins, as might have been 


feared, thanks to the good old French food customs. 

These are the great troubles caused by food shortage — but there arc many others; 
anienorrhoea in young girls; chilblains, a painful ailment for children and adults. Many 
authors have sought a biochemical explanation but we believe cold, especially in houses, 
to be the main cause. 

Skin diseases have greatly increased — acariasis in Paris has increased from 6,000 to 
I'20,000 in 1943. Children have- been affected, and, soap as well as medicine lacking, 
cases have been very difficult to cure and recur over and over again, owing to promiscuous 
living conditions and lack of transport. 

The most serious problem is that of tuberculosis. All doctors have noticed the 
increase of serious tuberculosis cases. Figures are striking and we must point out 
that they are a low estimate — owing to tlie difficulties in statistics during the actual 
period. Tuberculosis' is such an .important factor for our children that I wi.sh to 
quote a few figures showing the increased mortality from tuberculosis. If we com- 
pare 1943 with 1935 to 1938, tliere is an increase of 11%. In certain counnes the 
increase is tremendous: 74% for the Boudies-du-Rhone (Mar.scillc.s); 69% for the 
Vnr fTouIonl; 38% for Vaucluse. If we consider age and sex we find that tor boys 
between 15 and 19 there is an increase of 25%; between 20 to 24 years an increase of 
30-8°X and for girls 15 to 19, 23%; 20 to 24, 13%. In Paris the increa.se of new cases 
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of tuberculosis — comparing the yehrs 19-1 i and 1942 with the years 1937 and 1938 — 
shows an incre.tse of 48%. Such’ was the sifuarion in 1943. It has in no way changed 
m 1944. The first term of 1944 is the same as in 1943. First manifestations of tuberculosis 
are more severe and the number of fatal cases of tuberculo.si.s from the beginning have 
inaeascd. 

The percentage of cases admitted at the Brevannes Sanatorium increased from 15% 
m 1937 and 8% in 1938 to 45% in 1941, and this figure has not changed since. Thi-s 
shows that almost half of the children cared for in a tuberculosis hospital have no chance 
nt recovery. We must add to this an increase of 17% of cases of tuberculous meningitis, 
m all this it is obvious that malnutrition plays a large part. 

Dealing with crime among youth, we have noted that doctors referred to r'arious 
ps)'ch)cal troubles — lack of concentration and of stability among the children — this we 
' c ^ting in direct relation with an increase in vouthful misdemeanours shown 
w the following figures; 1940, 16-937; 1941. 32-327; 1942, 34-78]; 1943, 32-290. 

french children were subjected to brutalities during the Occupation. Thousands were 
snatched from their parents during nightly police raids. Hundreds of young women 
gave birth to their children in prison and did not know what happened to them afterwards. 

terrible night of July 17, 1942. which all Parisians will remember, 3,000 Jewish 
cMdren were separated brutally from their mothers and packed in the Velodrome d’Hiver 
wtitre they lived for three days without food or care, I remember that several of mv 
nurses gathered the pieces of bread left bv their patients to take to them. We have no 
happened to these children. A great number were sent to Germany and 
^in the trains. Children of 8 or 10 years of age svere packed with newborn babies, 
ine ghastly story of Oradour is well known where the children of the village were 
fought into the church bv German soldiers and then the church was set on fire tvith 
nnd children in it. 

' r> u ^ families, children included, u-ere shot in many of our rillages. 
uttier children were victims of the war itself; 200 cliildren of Calvados county have 
* arnputations but w-e lack orthopaedic apparatus for them. 

lilf years and as a result such was our children’s welfare. We would 
Diat thiligs are better now — unfortunately it is not so. The milk supply for 
tmvns and the Mediterranean districts has never been so bad. 

, danger of tuberculosis appears to be eren more serious for the monibs to come, 
en our prisoners will at last be coming back — the amount of tuberculosis among them 
^ mg very- high; 250,000 cases. There is a lack of adequate sanitary' conditions and 
onimodation. There is also the psychological aspect of the problem.- how can we 
men, separated from their families for five ve.ars, returning to them? Yet 
. >r return may give rise to manv new cases among their children, 
jjj of our worries is due to the misery of devastated districts — the lack of 

^cines and coal, doctors unable to see their patients and we shudder at the idea of 
*Pmemics in such districts. 

hope for our race; Binhs are increasing— -145 per 10,000 for 193S; 159 
and th' - 1943. France, like Great Britain, has felt the danger of reduced birth-rate 

tnis increase, vital reaction of a people, is the best proof of its future greatness, 

^J{g ®dd that youths have been taking part in Resistance — ^have been used as liaison 
helped our secret sen-ice — have taken arms to avenge their fathers or 
af .L®’'®' Many heroic children are among our Resistants and F.F.I. and the sacrifice 
ese martyrs is also a certainty of our greatness. 

Child Life and Health in Belgium during and after the 
German Occupation. [Abstract] 

By R. W. B. Eu-is. O.B.E.. M.D., 

Wing Co’mmander, R.A.F.V.R. 

a letT occupation of Brussels lasted from May 1940 to September 1944. From 

*e winter of 1944-45, an attempt has been made to determine 

numerrn'^! - Occupation on the children of Belgium, information being based on 
Infant with children, parents, doctors and school teachers, and visits to 

climes centres, creches, orphanages, school medical e.vaminations, and hospital ' 

children u Psychological aspect, the opinion was formed that the effect on the 
■ccsults of parents. There had been the inevitable 

'o footer homes due to death, political imprisonment or other causes; evacuation 

'o bomb?r^m childrens colonies; and closaire of schools for varving periods owina 
bombardments or lack of coal. The suspicion of “informers” had in some caJI 
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TJie National Departnieiit of Statistics iniblished the results of the school medical 
examinations for the Southern area—: 1 2,696 boys and 12,6-18 girls.. This survey showed 
a decrease in weight bf 2 to 14 lb. for the boys (according to age) as compared ivith the 
average weight of 1938 — the situation is similar for the girls. 

In a survey by Gounclle, Vallette and Aloinc it is .shown that compared with the pre- 
war sizes, the average height of boys and girls is less by 2 to 3 cm. whilst all pre-war 
statistics .showed an increase of height. 

The consequences of food shortage on height and weight increase have also been, 
felt in the adolescent stage as is .shown by the survey of Gounclle and Bachet, who in 1944 
examined young men of 20 years w'ho were suppo.sed to go and work in Germany. Out 
of. 125 of the.se boys 31 lost 16 lb. and over; 48 lo.st from 8 to 16 lb.; 17 lo.st'6 lb,; 29 
had not lost weight. 

Approximately one-third or onc-quartcr of all children and adolescents arc in a poor 
state of healtli. 


Digestive troubles have grc:itly varied. With babies gastro-enteritis owing to impure 
milk has been more frequent than before the war — tliis has been especially noticeable in 
Soutbetn France and Mar.seille.s. In older children troubles similar to dio.se of adults 
have been noticed — dyspepsia due to too mvich roughage. ' / 

Psychological reactions in young children were very evident, such as tiredness without 
loss of intelligence, difficulty in attending, dreaminess, agitation with strong reactions 
almost convulsions, nightmares, fainting fits, throat .spasms, nniscular cramps, .spinal 
pains, Reflexes are' often ei.kaggerated — Chvostek’s' ■ sign is common — Erh's and 
Trousseau’s signs arc unusual. These s,igns can be related to spasmophilia and where it 
was possible to -study these cases it has been found that calcium in the blood was 
insufficient — chronaxics are increased and irregular — pH of urine is increased. AH school- 
masters have noticed a lack of attention in their pupils and less efficiency, especially 
after air raids. Many cases of scoliosis were noted in children who had lost weignt. 

Infectious diseases . — Cases of diphtheria and tvphoid have increased during these yearsl 
Lack of heating has caused an increase in col^s, sore throats, bronchitis and broncho- 
pneumonia, hilt no influenza epidemics have been noted. Conditions have become 
worse during this winter when the intense cold has caused capillary bronchitis, rapidly 
fatal in babies. 

Such hard living conditions have naturally brought about an increase of the death- 
rate among children in France. Mortality has increased from 63 per thousand in 1939 
to 91 per thousand in 1940 and 75 per thousand in 1943 — 12 per thousand 'more than 
in 1939. 

As we have seen these death increases are not due to food shortage from 0 to 1 
year- of age. The high rate of 9 1 per thousand in 1940 was due to the exodus and 
resulting bad living conditions during the summer months — the following years the 
percentage remained high without reaching that maximum. 

In the country these high death-rates may -also be due to .difficulties in’ getting a 
doctor in time — no motor car or no gasolene. Medicines or special food cannot he found 
in chemists’ shops. In Paris, this has not been the case — medical care being regularly 
available. Lack of domestic heating in January 1945 has caused an increase in the death 
rate for babies 0 to 1 year of 40 per thousand compared with 1944. 

There have been no considerable ailments due to lack of vitamins, as might have been 
feared, thanks to the good old French food customs. 

These are the great troubles caused by food .shortage — hut there are many others; 
amenorrhoea in young girls; cliilblains, a painful ailment for children and adult.s. Many 
authors have sought a biochemical explanation but we believe cold, especially in houses. 


o be the mam cause. 

Skin diseases have greatly increased — acariasis in Paris has increased from 6,000 to 
I20,0'p0 in 1943. Children have- been affected, and, soap as well as medicine lacking, 
rases have been very difficidt to cure and recur over and over again, owing to promiscuous 
iving conditions and lack of tran.sport. . 

The most serious problem is that of tuberculosis. AH doctors have noticed the 
ncrease of serious tuberculosis cases. Figures are striking and we must point out 
hat they are a low estimate — owing to the difficulties in statistics during the actual 
leriod. Tuberculosis' is sucli an important factor for our children that * 
mote a few figures showing the increased mortality from tuberculosis. If "'e com- 
lare 1943 with^ 1935 to 1938, there is an increase of 11 o,'. In cftam counties the 
ncrease is tremendous: 74% for the Bouebes-du-Rhone (Marseilles); ^ 

7ar (Toulon); 38% for Vaucluse. If we consider age and sex we 

letween IS and 19 there is an increase of 25%; between 20 to 24 years a c . 

10-8%, and for girls 15 to 19, 23%: 20 to 24, 13%. In Pans the increase of 
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The National Department of Statistics published the results of the school medical 
examinations for the Southern area— 12,696 boys and 12,648 girls.. This survey showed 
a decrease in tveight bf 2 to 14 lb. for the boys (according to age) as compared with the 
average weight of 1938 — the situation is similar for the girls. 

In a survey by Gounelle, Vallettc and Moinc it is .shown that compared with the pre- 
war sizes, tlic average height of boys and girls is less liy 2 to 3 cm. ^vhilst all pre-war 
statistics showed an increase of height. 

The consequences of food shortage on height and weight increase have also been 
felt in the adolescent stage as is shown by the survey of Gounelle and Bachet, who in 1944 
e.xamined young men of 20 years who were supposed to go and work in Germany. Out 
of 125 of these boys 31 lost 16 Ib. and over; 48 lost from 8 to 16 lb.; 17 lost 6 lb.; 29 
had not lost weight. 

Approximately one-third or one-quarter of all children and adolescents arc in a poor 
state of health. 


Digestive troubles have greatly varied. With babies gastro-enteritis owing to impure 
milk has been more frequent than before the war — this has been especially noticeable in 
Southern France and Marseilles. In older children troubles similar to those of adults 
have been noticed — dyspepsia due to too much roughage. / 

Psychological reactions in young children were very evident, such as tiredness without 
loss of intelligence, difliculty in attending, dreaminess, agitation with strong reactions 
almost convulsions, nightmares, fainting fits, throat spasms, muscular cramps, spinal 
pains. Reflexes arc- often e.xaggeratcd — Chvostck\S' ■ sign is common — Erb’s and 
Trousseau’s signs are unusual. These signs can be related to spasmophilia and where it 
was possible to >study these cases it has been found that calcium in the blood was 
insufficient — chronaxics arc increased and irregular — pFI of urine is increased. All school- 
masters have noticed a lack of attention in their pupils and less cflicicncy, especially 
after air raids. Many cases of scoliosis were noted in children who had lost weight. 

Infectious diseases . — Cases of diphtheria and typhoid have increased during these years! 
Lack of heating has caused an increase in colds, sore throats, bronchitis and broncho- 
pneutnonia, biit no influenza epidemics have been noted. Conditions have become 
worse during this winter when the inten.se cold has caused capillary bronchitis, rapidly 
fatal in babies. 

Such hard living conditions have naturally brought about an increase of the death- 
rate among children in France. Mortality has increased from 63 per thousand in 1939 
to 91 per thousand in 1940 and 75 per thou.sand in 1943 — 12 per thou.sand more than 
in 1939. 

As we have seen these death increases arc not due to food shortage from 0 to 1 
year- of age. The high rate of 91 per thousand in 1940 was due to the exodus and 
resulting bad living conditions during the summer months — tlie following years the 
percentage remained high without reaching that maximum. 

In the country these high death-rates may also be due to .difficulties in' getting a 
doctor in time — no motor car or no gasolene. Medicines or special food cannot be found 
in chemists’ shops. In Paris, this has not been the case — medical care being regularly 
available. Lack of domestic heating in January 1945 has caused an increase in the death 
rate for babies 0 to I year of 40 per thousand compared with 1944. 

There have been no considerable ailments due to lack of vitamin.s, as might have been 
feared, thanks to the good old French food customs. 

These are the great troubles caused by food shortage — but there are many others; 
amenorrheea in young girls; chilblains, a painful ailment for children and adults. Many 
authors have sought a biochemical explanation but we believe cold, especially in houses. 


to be the main cause. 

Skin diseases have greatly increased — acariasis in Paris has increased from 6,000 to 
120,000 in 1943. Children have been affected, and, soap as well as medicine lacking, 
cases have been very difficult to cure and rectir over and over again, owing to promiscuous 
living conditions and lack of tran.sport. 

The most serious problem is that of tuberculosis. All doctors have noticed the 
increase of serious tuberculosis cases. Figures are striking and we must point out 
that they are a low estimate — owing to the difficulties in statistics during the actual 
period. Tuberculosis' is such an important factor for our children that I wish to 
Quote a few figures showing the increased mortality from tuberculosis. If we com- 
pare 1943 with‘’l935 to 1938, there is an increase of 1 1 % In he 

increase is tremendous: 74% for the Boudies-du-Rhone (Marseille.s); 69/o tor the 
Var (Toulon); 38% for Vaudusc. If we consider age and sex we asc of 

between 15 and 19 there is an increase of 25%: 20 to 24 years an - 

30-8%, and for girls 15 to 19, 23%: 20 to 24, 13%. In Pans the increase of nen case. 
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Section of Odontology 

President — H. T. Roper-Hall, M.B., M.D.S. 

[February 26, 1943] 

Cysts Involving the Ramus of the Mandible 
By D. Greer Walker, M.Dent.Sc., M.B. 

During the past three years a number of cases of odontonies have been admitted to 
»toke Mandeville Hospital. The greater proportion of these have been dental and 
dentigerous cysts. It has long been recognized that the treatment of these cysts presents 
tale difficulty and the simplest operative procedures suffice to attain the desired result, 
in contiast. the rarer type, the adamantinomatous cyst, is always a problem demanding 
a more radical treatment to prevent recurrence. This dilference in behaviour of these 
t}sts has led to the copclusvpn that the recurrence of any cyst in the jaw following 
operation is indicative of an adamantinoma. 

In our series. Professor Kilner and I have found three cases presenting the histort' of 
repeated operations in spite of the fact that radiological examination did not suggest an 
adamantinomatous nature. In each case the cysts occurred in the ramus of the mandible; 
m two of them both rami were involved by separate cysts, suggesting a cystic diathesis, 
"'nre dental cysts, and the third, dentigerous with bUateta! cysts. 

This rather odd clinical observation, the recurrence of simple cysts, prompted Professor 
^ilner and myself to attempt to find an adequate explanation. Doctors Scarf! and 
reported in all three cases following an operation histological findings typical of 
tantal and dentigerous cysts. We therefore felt that two factors might well be responsible 
mr the recurrence of the cysts: (a) Incomplete removal of all cyst lining- when the 
jmndytoid and coronoid processes are involved, (b) The steno.sis of the orifice of the cyst 
leading to obliteration. The extensive raw area left after the wide reflection of the tissues 
•s bound to cause scarring with the accompanying contraction. 

, feel that these two factors may well account for the recurrence, and in view of 
mis We have adopted the following procedure at operation ; 

An incision is made from the molar region extending up the anterior border of the 
mmus. The tissues are widely reflected and the cyst cavity opened; after adequate 
mmoval of bone, this opening is enlarged and the cyst lining removed. y\'hen dealing 
""a k cyst the offending tooth is extracted. The hone edges are trimmed 

Wu the final stage consists of inserting a stem mould carrying a Thiersch graft to cover 
tie raw margins of the orifice. Adequate stabilization of the mould is achieved by a 
siib sutures inserted in the surrounding margins. On removal of the mould 
”^®“‘>sequent treatment consists of Jcpiacement by a “plug” attached to a denture. 

A fourth case, one of Mr. Elliott Blake’s, a dentigerous cyst occurring in a boy aged 14, 
"tth the third molar lying high in the ramus, was treated in a similar manner. No 
apMations had been performed previously in this case. 

Our results so far have been gratifving.'and che cavitv has reipained saucerized showing 
no signs of stenosis of the orifice. 

Professor Kilner and I would hesitate to say that this skin-grafting operation is essential, 

ut we are of the opinion that it greatly simplifies the treatment of these cases. It is 
aoped that we shall be in a. position to report on the further progress Of these cases when 
c'olle^"'^" epithelial odontomes at a later date in conjunction with our pathological 

like to thank Professor McIntosh, Director of the Pathological Department 

S' 'y.' ®carff and John Murray for their help on the histologv. ‘ We are 
Sd- radiographs; [nd to the Direfior General 

tedteal Services of the Ministry of Pensions for permission to publish this paper. 

June — Ooo.vr. 1 * 
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entered into school life, and certain activities such :.s scouting had been officially curtailed. 
In some of the poorer schools, intellectual apathy due to deficient diet or cold had been 
apparent. But in general the disturbance of normal routine did not appear to have 
left any serious permanent effects. , 

With regard to nutrition, a policy had been adopted from the start of safeguarding 
the younger children at the expense of older children and adults. Thus during the 
period of severest deprivation (1941-42), the official rations for children under 3 were 
more than sufficient and those for dtildrcn up to 6 were adequate: adolescents from 
14 to 18 were allowed appfoximately half their nornial caloric requirements, whilst over 
18 the official rations provided -only 1,230 calories a day. Even this amount was very 
seldom actually received on the ration by the older age-groups, whereas the youngest 
children’s rations, which included milk, were usually obtainable or even supplemented in 
cases of debility or illness. Survival was only possible at this time by organization of the 
miscalled “Black Market”, a crude but effective system by which members of nearly 
every urban family would make frequent visits to the surrounding country to buy and 
carry home farm produce (whicli would otherwise have been requisitioned by the invader) 
and reselling or exchanging what was hot required for home consumption. Many urban 
children were billeted with peasant families, received in children’s colonics under the 
Qsuvre Nationale de I’Enfance, or they had supplementary meals in open-air schools or 
holiday camps through the Secours d’Hiver. ^ \ 

The chief deficiencies in the diet, apart from total calories, were fat and first-class 
protein; but in 1941-42 the bread was so bad tliat it was described as being like .soft 
putty and was often uneatable. Older children (who received ho milk) also suffered a 
serious deprivation of calcium, though younger children received calcium and vitamin 
supplements distributed through welfare centres and schools. 

There do not appear to have been any large-scale epidemics amongst children during 
the war years. There was an increased incidence of scabies, impetigo, and osteomyelitis 
secondary to skin-.sepsis (due to lack' of so.ap and fuel), and probably an increase in 
juvenile tuberculosis in 1942, though the war figures for this 'arc unreliable. Judging 
by hospital admissions, there was no increase in infantile scurvy and little or no childhood 
pellagra. Famine oedema in childhood was extremely rare, though scWcral hundred cases 
were observed in adults, mostly over 40, in one clinic. The incidence of rickets is difficult 
to estimate; it is certainly common in Belgium to-day and has probably increased during 
the war, but examinations -of older children suggest that the incidence was dlso high 
pre-war. Enuresis, possibly dietetic in origin, became extremely .frequent during the 


war years. • , 

Dr. Ellis presented a detailed study of a working-class family with three children 
aged 13, 11, and 3, in order to illustrate tlic modus vivendi during the war and the ultimate 
result. Clinical and radiological examination of the children showed them to be healthy 
and of normal development for age, with the exception of genu valgum in the youngest 
and slight rachitic deformities of the thorax in the two elder children. The weekly 
budget in February 1945 showed that the w'nole of tlte week’s wages (249 fr.) was expended 
on rent, light, fuel and soap, whilst the 399 fr. .spent on food was met by manipulation 
of the Black Market or from savings. 

■ Height and ■wei'jght statistic.s prepared from groujj.s- of 60 school children aged 7 to 8. 
9 to 10, 11 to 12, and 13 to 14, from a working-class urban commune, for each of the 
war years, showed that the average height and weight of each group of die same age were 
lower in 1944 than in 1939 or 1940, but that the curves suggested prolonged subnutrition 
rather than acute malnutrition in any one year. 

Onset of puberty . — Examination of 40 boys aged 13 to 17 in two orphanages .showed 
no significant delay in the onset of puberty, but extra rations had been received in both 
institutions. A group of 64 ‘ normal” schoolgirls aged 15 to 17 living at home in .a 
working-class district showed complete or .prolonged amenorrha-a in 17'X: irregular and 
scanty menstruation in a further 20%: and the occurrence of the first period after the 
age of IS in 52% of those who had menstruated. These findings were regarded as 
definitely indicating a delay In the average age of e.stablishment of puberty. 

In conclusion, it was emphasized that whilst little evidence of permanent retardation ol 
growth or ill-health was seen amongst the younger children at the present time,^ ’p 
likely to have sufferedTnost were the adolescents and young adults who were aged 1- 
to 16 years in 1941-42. This was redected in the number of recruit.s at prc.sent failing 


situation up lO III.U nine uuu ... were 

milk had been in shorter supply than ever before), but at the time of writ g t 
signs that conditions were improving. 
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In three cases sterile abscesses have occurred in the first week. These ivere probably 
due to the breakdown of overlying soft tissue involved in the original inflammatory 
leaction and, after the necessary cviiciiation, healing occurred in two or three days. 

In three other cases apparently similar abscesse.s showed the persistent presence of 
organisms and here the indications are very different. The persistence of an infective 
discharge is an indication that the original surgery has been insufficiently radical and the 
patient must therefore be returned to the operating room for completion of his excision. 




• FIG. 2(6) 



FIG. 2(i:) 


t'^^Djagrammatic Ulustration of rln 
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tn saucerization of the ends 
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, cavity and the position of th« 
PcnicilUn tubes is cieatly shown. 


(6) and (c) (above).— 2(o) 
,,^T?*^vi^.^ivciiing' in the case of osteomyi 
Th.^ in the region of the right an^e. 
ni,': ,“n' week after operation with 
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FIG. 1 

h is unnecessary and undesirable to delay this in the hope that the condition will clear 

■ pontaneously as it has been found that the second operation revealed a clearly defined 

dead bone which had been overlooked. 

si! pf surgical closure depends for its success upon the obliteration of 

■ H cainties and when this cannot be achieved skin closure is unuise. TOien the infection 
js confined to the lingual aspect of the body of the mandible, access can be gained onlv 

y stripping the muscle.s of the floor of the mouth from the jaw. I have never succeeded 
a bringing them back and maintaining them in close apposition with the excised area 
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Osteomyelitis of the Jaw 
By Rymnsford Mowlem, F.R.C.S. 

On rare 'occasions osteomyelitis of the mandible may be caused by organisms reaching 
the bone via the blood-stream or by direct extension from an adjacent infected focus, 
but in most cases it is due to invasion by organisms commonlv found in and entering 
from the’ mouth. They gain access through a tooth socket, through a fracture line, and 
sometimes through an apparently intact mucosa, so that every extraction or even a minor 
lesion such as gingival incision, or a pre.ssure ulcer, may provide a potential site, of entry 
for infection. At the same time the hazard of bacterial invasion occurs many thousands 
of times for every one occasion upon which gross infection results, and as there does not 
appear to be any specific bacterial cause there must be some other determining factor. 
This, in my opinion, is related to tl\c normality of blood supply. When bone involvement 
does supervene, then here as elsewhere the disaster is primarily vascular. So long as the 
extremely generous network of vessels remains intact, trauma is rapidly followed by the 
erection of a leucocytic barrier which deals with such organisms as are present. Damage 
to the vascular supply precludes this reaction and the degree of damage will determine 
the amount of bone infection. 

Every extraction crushes a thin lamina of bone and its contained vessels will clot. In 
the normal course of events a layer of granulation tissue will cover and resorb the 
exposed bone. If the damage is a little more extensive, -thrombosis extends further b.ick 
and the protective barrier becomes sufficiently remote to exclude pieces of bone large 
enough to be visible to the naked eye. If the process goes further still and is no longer 
confined to the small vessels around the socket but involves the inferior dental vessels, 
then the barrier to invasion is so remote that a large area of the jaw' is dead and is there- 
fore the ideal site for organismal inv.asion. In support of this tlieory is the fact that in 
' the present scries of 45 cases, only one of those which have followed tooth extraction has 
been related to a tooth further forward than the second premolar. In other words, 
removal of those teeth which may result in throjnbosis of a large subjacent vascular 
bundle in the inferior dental canal is more prone to be followed by infection than is die 
removal of anterior teeth which have no -such vascidar relationship. 

Now we have the acute disaster of osteomyelitis. The patient suffers immediate and 
considerable pain. Extensive swelling of the cheek and soft tissues of the mouth 
soon follows hnd is associated with systemic disturbance. In many instances an immediate 
and persistent mental amesthesia is present. The end-result of the condition and the 
time at whicli it is reached will depend largely on the treatment we employ. We can 
apply heat to encourage an improvement in blood supply so that in the course of time 
the dead and infected bone will be thrown off either microscopically in the form of pus 
or macroscopically as sequestra. Abscesses are drained ns they occur, sequestra removed 
as they separate, and devitalized teeth extracted as they arc noted. * 

In the course of time the process will be completed and the patient will have recovered. 
If the initial involvement be small he may be fit in a comparatively few weeks but if it 
be extensive the period may lengthen to months and years and the final' result will never 
approximate to dental or cosmetic perfection. 

The other course of treatment depends upon one’s opinion as to the underlying patho- 
logy. If vascular insufficiency is the important factor it seems unreasonable to leave a 
mass of dead bone in direct communication with the infected mouth. This tissue has 
no power of resistance to infection and its behaviour is a foregone conclusion. I prefer, 
therefore, to remove these areas as soon as their extent can be determined. Obviously 
the central area of the mandible is the only one at first concerned but it is bad surgery 
to clear out the centre of the bone leaving a cortical shell surrounding tlie cavity. Tlie 
lower margin of the jaw — ^tvhich is dense cortical bone possessing a poor blood supply and 
therefore a poor resistance to infection — is first removed and then the outer plate i.s cut 
away to expose the affected area. Excision is continued until nothing but bleeding 
healthy bone is left (fig. 1). The defect as a whole is saucerized so that after any 
mucosal defects have been closed the soft tissues of the cheek collapse into and obliterate 
the resultant cavity. These soft tissues are a source of further blood supply which Ijclps 
to eliminate such infection as has been spread during the surgic,al intervention. Iwo 
to four thousand units of penicillin per d.ay are used as a local adjuvant m this process 
of sterilization and are continued for from seven to ten days (fig. f. 

taken to avoid the introduction of non-sensitive organisms such as B. colt, B. p’o eii 


Ps. ttyocyanea. •' . , i,p.,Irrl rbr 

At the end of a week the external wound and any mucosal openings lia\c i - . 

process of infection has ceased and the phase of bone regeneration has 
of course is the optimal behaviour but we have encountered divergeiicic. 
of which, however, are controllable. 
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In the present series of cases only three have been sent for treatment tvithin less than 
five weeks from their earliest symptoms whilst the longest recorded time was over seven 
hundred and fifty weeks. Even if we e.vclude the seven cases of over one hundred weeks" 
duration we still have an average of ten weeks between the onset of symptoms and the 
institution of radical .surgery. It should be possible to decide that surgery is indicated 
earlier than this and therefcy minimize both the magnitude of the operation and the 
discomfort of the patient. 

1 am glad to acknowledge the invaluable assistance of my dental and surgical colJeague.s 
of the Plastic and Jaw Centre at Hill End Hospital, and I am also indebted to members 
of the records section for the illustrations used in this paper. 

Mr. Nils I,. Eckhoff ; I am personally indebted to Mr. Mowlem for bringing to my notice 
a year or two ago the great value of the radical attack in osteomyelitis of the jaw when 
the acute stage js passe.d. Like many surgeons I had been inclined to treat this disease 
comervativeh". by incision and sequestrectomy as occasion demanded. The conservative 
outlook is no doubt an outcome of the more conserv’ative treatment of osteomyelitis of 
the long bones.. During the last twenty j-ears surgeons have given up the guttering 
°P,sjauon, so common in our vouth, for removal of a small piece of cortex, with a few 
“tin holes in addition, vaseline gauze pack, and immobilization in plaster of Paris. This 
method has been used extensively in. war surgerj'. and is known by the name of 
';.‘Phett-Orr. In certain special cases recovery has followed immobilization in plaster 
Without surgical incision, and penicillin may further modify the picture. 

it might therefore appear that radical sufgerv in jaw osteomyelitis was a retrograde 
step. '.But we must at once realize that mandibular osteomyelitis is very different from 
the disease in the long bones. The latter is essentialiv a septiemmia from the start, 
and may involve a second or third bone, if not at the same time, then very soon after- 
Ijams. It also produces secondary abscesses in the lung, heart, kidney and other tissues. 
ine offending orgaiusm is usually the Staphylococcus aureus. In the jaw the disease is very 
o u*°P<l-bome. It may be so in children, during acute fevers, but I believe that 
suet! infections are most probably due to acute middle-ear disease, the infection spreading 
inf through the incompletely ossified temporal bone.’ In most other cases the 

™fphPn IS conducted to the jaw, from the mouth, via the teeth. The organism is 
usually a hsmoljdic streptococcus, or a mixed infection. 

.■B \oe long bone pus is pent uo in the medulla, and can only escape with great 
tumeuity through the relatively thick cortex. In the jaw pus can readily escape into 
mn .or through the relatively thin cortex into the submandibular tissues. This 

‘“Ust explain why jaw osteomyelitis is (happily) unedmmon, whereas alveolar abscess 
IS so common. My dental colleagues at Guy’s tell me that there are probably 500 cases 
time abscess per annum, but only ' -- - 


only two or three cases of osteomyelitis in the same 


kaye for some time 'attempted to find a detailed description of the blood su^lv 
WtwT Hankey attempted to work it out by studying the shape and size of sequestra. 
thri ^kat in most cases sequestration is of relatively small order, due to 

mromoosis of the smaller arteries, and the main inferior dental is not frequentl.v 
responsible. Minor cases respond well to simple incision and seouestreetomy, and J know 
fow that have not even required this, I feel it would be dangerous if surgeons up 
no down the land performed the radical operation in every case diagnosed. Selection 
IS of extreme importance. 

the time of attack has to be carefully chosen. Just as surgeons learnt the 
,,,"Ser of radical surgery in the long bones, so also must we learn the danger of radical 
in 19 ^ jaw osteomyelitis in the acute stages. Miltner and Wolfe pointed this out 

c- exact relationship betwen alveolar abscess and osteomyelitis is not ouite clear 
dental surgeons would always extract a tooth in the presence of an abscess 
■'■vould certainly not do so. The possible legal complications should osteomyelitis’ 
iwioiv extraction are weU known. . Suffice it to say that most cases that I have seen 
Pnefented themselves with a history of pain and swelling, extraction, further pain 
nt fvii""’® a-”®' .further extraction, &c. I wouid plead for the most careful consideration 
(n Judications for extraction, and the even more careful execution of such extraction 
ui the presence of inflammation. 

feM "iS* analogy of the beneficial effects of immobilization in limb osteomyelitis I 
juere is a definite place for immobilization in jaw osteomyelitis, quite apart from 
anrt dodger of pathological fracture. I have used it with satisfaction in several cases 
always advise it in the acute stages. 

wmiirt vmiying degrees of osteomyelitis, and all cases do not behave alike I 

owinS il *kat radical surgery should never be emploj-ed in the first three weeks 
dj fulminating septiemmia and death. But if after cautious extraction’ 
a drainage of abscesses and immobilization, svmptoms of pain' 

We continue for three or more weeks, it is then clwrlv indicated’ 

Value discuss the relationship betwgen alveolar abscess and osteomyelitis the 

Of in certain cases, the vllue of immobilization and toe d^irabilUv 

intra-wal arrd extra-oral attack, in those cases requiring radicli Srge^- ^ 
‘ke excellent results of radical surgery combined with penlSIff^ ' t 
azA ;^.,rke to point out that it is the radical surgery that is i.mportant fist 
detd ^ke knife for the drug. Penicillin can never rid 'the patieft of 

aead bone, nor will it reach such bone, for it has no blood supply. Patient of 
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and I think that in these circiimstcTnces it is better to revert to the older method of 
packing the cavity to ensure »slo\v gr.'imilation from its base. This is a tedious process 
but is preferable to the repeated breakdown after partial healing which will otherwise occur. 

Another complication, mat' be encountered in extensive lesions'. Removal of all 
infected bone will either reduce the mandible to an e.xtrcmely narrow bridge or will 
sever it completely. In five instances it has been found preferable to continue with the 
eradication of all diseased bone in spite of tlie creation of a fracture. If one fails to 
eliminate the infection a spontaneous break will occur in the presence of dii'ea.scd bone 
and the healing process, if it occurs at all, will be slow. On the other hand if infection 
is radically dealt with union occurs rapidly, even though fixation of the fragments is 
impracticable (fig. 3). In any case it .seems preferable to concentrate upon the elimination 



FIG. 3. — Occlusal views of the body of the mandible, (a) Shows extensive osteomyelitis (.b) Shows complete division 
of the ;aw whilst (c) and (</} illustrate regeneration of the bone. 

of infection, for even if this should be followed by non-union the subsequent bone graft 
can be applied in the matter of a few weeks. 

Now it is clear that the treatment just described and some of its complications arc by 
no means minor matters. An external approach with .skin .scarring is inevitable hut 
even initially this scar sliould not be excessive and in any case it is capable of later 
improvement. It in no way compares with the soft tissue damage caused by long- 
continued bone infection. 

'We are all familiar with the relatively acute "flare up" after an extraction which sooti 
settles down and it is necessary to distinguish between this and the true osteomyelitis 
which will progress to still further bone destruction. In the early days X-rays arc ot 
no value as bone changes do not become evident for some weeks. Even later the radio- 
graphs mav be misleading and will generally tend to cause an underestimation o 
the amount of real damage. It may be that anaisthesia over the ’ ' 

mental nerve occurring immediately, and persisting, is of importance as mi- g 
damage within the inferior dental canal. There is, howhver, no real J ..vl-IIiiie 

clinical condition and behaviour of the patient. The degree and Persistence 
pain, trismus and temperature, together with the amount and site of . ' Kj.’ 

are all indications of underlying bone involvement and should not be all P 

without the serious consideration of radical surgery'. 
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two age-periods and blotted out many anatomical points (fig. 1). These tracings bring 
out some ten' important points about the development of the face from birth to adult : 
in the upper jaw — (o) Tlie posterior end of the bard palate remains in almost the same 
tcnical plane; (b) the alveolar ridge and the teeth travel downwards and forwards. It 
seems these fact.s can only be explained on the hypothesis that increase takes place by 
owlding up on the anterior and outer surfaces, in the alveoli and on the alveolar 
margins, which latter process carries the teeth downward.^ and forwards. In the lower 
jaw relative to the Bolton plane and the registration point: (a} The anterior border of 
the ascending ramus at its junction with the horizontal ramus remains in almost the 
same vertical plane; (b) the ascending ramus doubles in width from front to hack between 
bnin and adult; (c) the condyle travels back, by a reformation of the base of the skull 
a distance equal to the increase in width of the ascending ramus. 

Thus room is obtained for the eruption of the successive molars by forward movement 
of the teeth anterior to them due to deposition in the alveoli. There is, in addition, 
upward and outward movement of the mandibular teeth through deposition, both alveolar 
and on the outer surfaces. This is, of course, counter to the view of Hunter [13] that 
room was made for the molars hy absorption of the anterior border, of the ascending 
compensated by deposition on the posterior border. Broadbent's tracings indicate 
ttat the major part of forward movement takes place after the eruption of the teeth. 

of the upper arch at different periods sho« the gradual migration forward of 
the deciduous teeth in relation to the posterior border of the hard palate and the 
erupting first and second permanent molars drop successively into the spaces thus obtained. 



^fiuse records of Broadbent we can also get a comp-arison of the relative amounts 
lonvard and downward translations oC the teeth in the upper, and of forward and 
• tran.slations in the lower (fig. 2). Birth, 3 years and adult tracings are super- 
posed again, but a perpendicular has been dropped from the mid-point of the birth 
vcolar crest to a line through the adult alveolar crest mid-point parallel to the Frankfurt 
^*0 the birth mandible is superimpo.scd with its lower border aligned on the 
wer border of the adult mandible and the anterior border of its ascending ramus in 
plane of the corresponding adult surface, and the .same lines have been drawn 
rria "Pper. The justification for this superposition of the lower border of the birth 
on that of the adult i.s Brash’s {3J demonstration that growth in height of the 
anciible is by addition to the upper and not to the lower border. 

^tnount of upper and lower forward movements is nearlv the same, the 
diff? slightly greater than the upper, in vertical change there i.s a verv marked 

difference is dearly an imponant factor in the different behaviour of 
PPtr and lower molars when abnormal conditions permit migration. The vertical 
i'PP”' greater than in the loner. The superposition 

in na^ growth of the condyle [7j and ascending ramus which compensates 

bordo^ fu growth of the upper and upward growth of the lower alveolar 

cam.- , remainder of the compensation comes from the growth of the skull hasp 
carrying downward and faackivard the glenoid fossat. ^ ‘ 

3 CX'E — Ono.vT. 2 
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Four Months in Tristan da Cunha. \Snmmanf\ 

Captain R. F. Sognnaes, M.S., Ph.D. 

The dental survey of rristan da Cunha was carried out as part of the programme of 
the Norwegian Scientific Expedition to that island, December 1937 to March 1938. 

The following findings were of .particular dental interest': 

(1) A condition was seen suggestive of threshold dental lluorosi.s and a relatively high 
fluorine content of the teeth, apparently not water-borne alone. 

(2) The freedom from caries, particularly of those teeth developed early in life such .is 
the deciduous dentition on the whole, and the six-year molars and anterior teeth of. 
the permanent dentition. 

(3) The chronic type of caries and its low incidence, as well as very low and scattered 

counts of salivary L. acidophilus in all except a few physically defective males and the 
great majority of the older women, a situation that apparently cannot be explained by 
food habits alone. • 

(4) The diet was monotonous diet (fish and potatoes); milk con.sumption and import 
of flour and sugar were less than was believed; in former days there was more per 
islander of every item of island food, as well as of food .imported from whale boats. 


Migrations of Teeth Following Extractions 


By Sheldon Friel, B.A., M.Dent.Sc., Sc.D. 


Early dental literature noted that there were changes in relationship of the teeth 
following extraction of deciduous or jtermanent teeth in the growing child. Hunter [14], 
Salzmann [15], Dewey [8] and other writers state that molars tend to come forwards, 
especially in the upper jaw and that teeth anterior to molars tend to go backwards, 
especially the lower second premolar after the loss of deciduous or first permanent molars. 
Turner [17] asserts that lower molars never niove forwards. 

It is now possible to fit these partial observ.ntions into a broader picture of facia! develop- 
ment and tooth movement and when that is done it seems to me to call for a restatement 
of the limited phenomena seen by these observers. The general hyjjothesis which I 
have to present is that all teeth iiio-ee forwards and none backwards. A break in the 
continuity of the arch made by tooth e.xtraction may have different effects on the crowns , 
and roots of teeth in different parts of the dentition, r.Il of which can be explained in 
terms of the paths of eruption and of the forces acting on the teeth during eruption. 
These effects will be modified by- the time of extraction, the tooth or teeth extracted, 
and by the normal or deficient growth of the individual. 


There have been two outstanding advances in our knowledge of the manner of growth 
of the face and jaws 'and the development of the dentition since the work of Hunter [13]. 
The first, Brash’s [1, 2, 3] madder-feeding experiments on the growth of the jaws in the 
pig, and the second, Broadbent’s [4, 5, 6] serial X-ray examination of facial development. 
The conclusions of these two investigations are not opposed to one another but arc 
complementary and have considerably modified our conception of the development of 
the dentition. 


Broadbent took profile and full-face serial radiographs of children. From these radio- 
graphs he made tracings, which he then superimposed on each other. Eacli tr.aang 
was orientated by a registration point and a defined plane, the Bolton plane. 
plane is formed by a line joining the nasion to the highest point in the profile ot the 
notches at the posterior ends of the condyles of the occipital bone. The registiation 
iioint is found by dropping a perpendicular from the centre of the sella turcica to le 
Bolton plane and bisecting this perpendicular; the point of bisection being 
tion point. The registration point is in the body of the sphenoid bon, 
is the area of greatest stability. The .adv.mtages of using the Bolton pK 
stabilitv, ahd the fact that it separates the cranium from „ showinc 

bent illustrates normal growth from birth to adult by a composite pic 
five age-periods. It is a difficult picture to analyse and consequent!) 1 n. 
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(3) It un^vorn ^ are removed from a skull (fig. 4, p. ^60). | then occluded to their normal 

y in their normal relationship, it will he found that 


relationship for 7 ycar.s of a"e and - 


en /6 are m contact there is ahvay.- a space ■ between 76 showing that 6 must alter 
lonship iiith ^and move forward. This occurs after the loss of (fig. 5 ). xhe 

“"ferior to the buccal groove of I but opposite 


- cusp point of 7 can then be opposite the buccal groove of 7. In i the triangular 

a'nd transverselv than in | so that the point of 

fonvard movemem^f’ tlie'^fower^d™^^^ sometimes stated that the greater 

_ ment of the latter deciduous teeth as compared with the unoer bttween 


7 years of age is not necessary as after the loss of i|| - will move forward more 

6 and will allow | to occMe. the triangular ridge of the medio-buccal cusp of 6 

forivftd movemTm I have not yet seen a case where these two types of 

occlusion of the second^mollrr (fof. not , necessary for the^ideai 

’n^slriIi*ZdeU of°thT" “nd 'ice versa [lOJ. 

“f^o^ccan bedemtmLTeT niovement of^ or 6 following alternate loss 

Th * 

'hedentitk.ri'JakoUherr development of the jaws and 

facen able to find ^ foiovard movement of all teeth and I have not 

*>'■ an outside force ' e e In move backwards except when driven backwards 

'here was room for’the^’tooth tXmf/^"'“^ premolar distally where 

'het iu 'un?t1?^5ts' from development. But with 

'eeth is complete, we m af fhin^r eruption of the ‘'replacement" 

pictur^ Th ? * Hunter aud others said* considerable changes in the subse 
®"d y^hh the Vi2 r the time at which the unit is removed 

movement of thf rooKtf com' *^"dency is for the forward 

behind This ° 'he teeth other than the molars 

t" all teeth other than ,h^' pronounced m the lower second premolar but it exists 

or lower arl ,hifHn^ 2'^?- times even the centre point of the wver 

permanent SoS'^af ^e'en'lJst du""f ^ tooth, even .s far back as a fr« 

extraction i i ^ ’ i anterior segment on the side of 

'pressure of crmvn explanation lies in the loss of continuity of the atch Th#* 

degree of disnl TllT, / ^ requires elucidation is mainlv the dilferenre 

of the lower icond^premSar.'-'’^'' «"d the e.vtremc 

re'^reaS^as "f the answer. _7 has normally about 

into the Place of a u t movement to get into place behind 6 To eet 

“ruvemenr ^ ” V a' the time of extrartion of 6 , 7 hsLs still rt mm f “ - 

any oAcr figure can h! ^ m\n7f Th"ef 

“ht "rtj it: s,F - 

rf "* *« ft.” .f»w 

^,“.-7, p'~ O' 17" r- 

-. 0 .. . .... 
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Brash [2] shows the great torwnrd movement of the teeth in tlic nig and considered it 
the chief method for obtaining room for the molar teeth. ■ In four illustrations, two 
sagitttil sections show new bone being laid down at the back of the roots of the tcetJi 
and at the alveolar margin. The other two pictures show a buccal and a lingual view' 
of a mandible. A buccal view shows new bone laid down on nearly the tvholc surface 
right up to the anterior edge of the ascending ramus. A lingual view shows hone 
absorption, again up to the edge of the ascending ramus. The tiscending ramus' is being 
widened but not reduced on the anterior edge. All four pictures show bone being 
deposited at the posterior border, condyle and coronoid process. There is very little 
alteration at the lower 'border of the horizontal nimus, except reformation to keep its 
shape. 

Humphry’s [12] interpretation of his experiments appear to conflict with the evidence 
that I have brought forward from Broadbent's and Brash’s tvork in respect of the growth 
of the mandible.' i In each of three experiments illustrated no doubt is entertained that 
bone is being deposited along the posterior borders. But the alteration on the anterior 
borders could be explained by deposit on the outer surface and absorption on the inner 
surface without anv reduction of the anterior edge. 

Tile following is clinical eiidence of the normal forward movement of upper and lower 
teeth during the various transitional periods of the development of the dentition. * 

(1) Serial drawings of the upper teeth and the ruga: demonstrate that the teeth are 
moving forward in relation to the ruga: [11]. Bra.sh (in a personal communication) show'ed 
that the bony ruga: of the palate of the pig are also moving forward during its down- 
ward and forward growth, so that the teeth must be moving forward through the bone 
at a greater rate than the rugte. 

(2) The occlusion of the deciduous teeth at 3 years of age is very definite. The cusps 
are sharp and the fossa; deep. The' distal surface of -S are in the same vertical plane 
(fig. 3). From 3 years of age to 7 years the arches increase in size, the cusps of the teeth 



FIG.I3. FIG. 5. 


become worn and the lower teeth move forward in relation to the upper teeth, so thar 

the distal surfaces of - are no longer in the same vertical plane but the lower is anterior 
e 

to the upper. This allows | to occlude correctly, i.e. the point of the medio-buccal 

cusp of 6 is a little in advance of the buccal groove of 6 but the triangular ridge which 
runs up Trom the point of the cusp disto-lingually is in the bviccal groove [9]. 

* NOTE. — Dental s>TnboIs have been used to save space. 
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FIG. 7. 


FIG. 8. 


' I propose to show 
ed b a ' 


ed bj 


a few extreme examples of migrations. The 
abde . . . c|c 

— ^ removed at 4 years of age owing to canes. 


first two cases had 
were not a sufficient 


prop to keep the jaws apart and consequently the lower jaw swings upwards and forwards. 
When the incisors erupt the lower.s are in front of the upper. One child was of deficient 
growth and the other approximately normal growth. The lag in forward growth of the 
upper incisal region is much more marked in the child with deficient growth (see figs. 7 
and 8). 


The third case, a normal growing child, had her 


e d 

[ d e 

e d 

1 de 


. removed at 6 and 8 years of age 



FIG. 9. 

on account of caries. were removed at 1 1 years of age with the idea of prevention 

The spaces in the upper arch have closed by the forward drift of 7 | 7 
^ ich had rot ated medio-lingually. 54 [ 45 rotated in opposite directions. In the 
ower jaw 5 | 5 have been left behind in the fonv ard growth as they devfelop so low 
own and had lost their guide, the roots of e | e to bring them forward. They are 
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much Inter date than will 7 replace 6 . My observation is that in fact it is upper 
teeth which are accelerated in eruption by premature loss of deciduous tcfth or by loss 
of more medial permanent teeth. The ellect of the very early replacement by 7 in 
the space of 6 as compared with replacing 6 is of course that any tendenq' for the 
crown of 5 to lag behind the root is early checked by the crotvns coming into contact, 
whereas in the lower months or even years may elapse before. 7 has m,adc its extra 
distance, consequently the distal tilting of 5 has full .scope to show maximum effect. 



7 



FIG. 4. 


FIG. 0. 


Snlzmann [15] illustrates, (page 208) by courte.sy of Broadbent, a case at 10 5 'ears and 
IS'/z years of age, where seven premolars are congenitally absent. ed( and e,[ are 
present and there is a space between 3 | and d |. When a line is drawn perpendicular 
to the Frankfurt plane from the registration point it is seen that e j and the teeth, 
distal to it are moving forward and that 3 ( and the teeth medial to it are also moving 
forward. It is additional evidence of forward movement of teeth, but the fact tliat the 
crowns remain out of contact does not invalidate the proposition that crowns tend to lag 
behind when the growth of the bone is carrying the roots forward. That is clearly 
determined by the vigour of growth. Even in this case it is quite possible tliat the 
teeth in the anterior segment have lagged somewhat behind. The fact that the space, 
for d I has almost disappeared makes it clear that the anterior teeth are not travelling 
forward as fast as the posterior. 

I have tried to siiow the difference between the direction of growth in the upper and 
lower jaws and I think this difference will e.xplain the varying behaviour of upper and 
lower migrations of molars and prcmolars following a break in the continuity of die 
arches. There is in addition a difference in the developmental position of upper and 
lower premolars [16], The upper prcmolars are never far from die alveolar margin 
and the alveolar growth, owing to the small intervening space between the floor of the 
antrum and the alveolar margin. On die other hand 5 is developed very low down 
and if its predecessor e~ is lost prematurely, the crown of the preniolar can be I^t 
behind in the forward growdi. The roots of the deciduous molars bring forward the 
crowns of the premolars. , 

There is also a difference of degree in the amount of forward movement of 

anterior and posterior to a break in the arch due to normal or deficient growth of 

the child. In the normal growing child the anterior segment tends to keep growing 
and in some cases the posterior segment is not able to overtake it and close die 
In the child suffering from deficient growth, the anterior segment lags behind an e 
posterior segment rapidly closes the space. This has an important ° 

prognosis of treatment of crowded incisors by the extraction of first permanc ■ 

In the child of deficient growth you get less relief in the incisal region a 

normal child,- where relief is not so badly needed, you get more. 
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President — P. E. H. Adajis, F.RC.S. 

, . [February 8, I945j 

Associated with Severe Visual Loss.-E. F. King. F.R.C.S. 

hospital "here stitch«”H¥re not unconscious and walked to 

evSerh“*^^’ - "hrio ho^pltar"^' 

;-hmn had been ’^Siv^L-nce rK accwLf h'' "'"’ complained that his left 

""^^had never worn glasse” ^'ccident. He gave no history of previous eye trouble 

lace* bealf^v ^’LeftVve”" Visfon ™®cular degeneration, apart from 

lacerated wound in outer' hah of '^'“"—counting fingers in lower field Stitched 
displacement of globe and moLmenc f irregularity of orbital margin. No 

sluggish on direa Jieht stimuhr palpable in the orbit. Pupil verv 

bom slight macuHr fee "‘“bahon; good consensual reaction. Media clear ^ Ana« 

fi\ation e.xtending to the neriohL. v' P''“cnt "as in an area' below 

<^\opi]c cLj. “>■ f°c®lgn body or fracture 
lately " 2 / 60 .'° Some improiement in central vision, now approvi- 

optic nerve sheath^ su.stained a hsemorrhage within the J»ft 

jmprovemeTin centra "'- follon ng he il rv ” frf e 

-following the'njurv"’ "h-b has been n^oted in 'th?Jte^: 


Duane’s Retraction Syndrome 
By Wing Commander A. J. Eruor. R.C.A.F.M.C. 

to elonvate ™e inextensibihtv of the external rem.= 1’ 

tbeevebnl! internal rectus muscle could ' contract c T "hich failed 

beUeved War th affected eve protruded sliehrlv Th of 

contractin f palpebral iissL «'as not a n abducted. He 
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in contact with 7 | 7 leaving a large gap between the preniolars (ligs. 9, 10). It is a 
good example of the greater forward drift of upper molars compared to lower molars. 
In both upper and lower the anterior segments liavc kept grotving forward and there is 
no marked reduction in the facial outline. In similar cases of deficient growth the 
anterior segments both upper and lower lag behind, the .spaces clo.se from behind and 



FIG. 10. 


there is a very marked reduction in the facial outline. The radiographs show change 
of direction of 5 | 5 over a period of three years — no treatment. 


SuAIMAKY 

The evidence of normal growth and the development of occlusion show that all tcctli 
arc moving forwards. No evidence is available that teeth mo^'e backwards. 

If spaces where teeth are extracted are closed, it is by drifting forwards of the teeth 
distal to the gap. Certain teeth, e.specially 5 after the loss of e. can be left behind in 
the forward movement. 

A difference in degree of fonvard movement anterior and posterior to a break in tlic 
continuity of the arch is observ'ed in individuals with normal or deficient growth. 

I am greatly indebted to Mr. H. T. A. McKeag of Queen’s University, Belfa.st, for 
hus help in this work. 
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elevation and 30 degrees depression, With the eyes in the primary position the left eye 
was fixed oahvards 15 degrees and slightly upwards. With the eyes turned to the left 
fissure was 5 mm. wider than the right. With the eyes directed to the 
right there was no adduction ot the left eye which was markedly elevated underneath the 
eyeiia. The left palpebral fissure- was 2 mm. narrower in width than the right owing 
to the retraction of the globe. 

atypical retraction syndrome was made in which there is a fibrosis 
or doth internal and externa! recti, the degree of fibrofic replacement of the muscle 
tascicuh being greater in the internus. 
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The Corrosion of Sharp-edged Ophthalmic Instruments. [Summary] 
' By J. Foster, C. H. Le May, and K. I. Johnstone 
Extent of toe Probef-m 

^ ? JvATSER (Senior Technologist, Gillette Industries Ltd.) and one of us (J. F.) hope 
b read a paper at a later date showing that the extent of this problem is only revea-led by 
optical control [40], r j a 

Kayser has shoivn by this method that; "Rusting may occur on the roughest part of 
s hnife (the ground zone) before use, when supplied ungreased, and that rust 

'POils edges (to a variable extent owing to marked variations in grinding) quicker than 

^^^mination of sharp instruments ready for use at Manchester Eye Hospital 
u-/.) showed 11-9% rejects of unused (2-6% on account of rust); and 47% of once or 
'ite used (18% from rust alone; l7-6% from rust plus trauma). , 

^11 1)1 storage. — Due to atmospheric water, salt, and acid, corrosion occurs 

n ail ungreased knives, and is most marked in operating theatre cupboards, which have 
iiater vapour ten.sion equal to that of shops but a temperature 41° C. above them, 
IS can he reduced by silica gel and lime desiccators, careful handling, and mineral 
The comparative advantages of application of mineral grease (i) melting, 
at' . ^bB'cnts, cf. CC3^ and cydohe.xane (not chloroform), or by oil (“three-in-one”} 
“ ^ ‘considered ; (i) is most protective but (ii) safer to apply and remove. 

cuf- fo corrosion in sterilizaiion. — Rusting is worst on the ground zone, on 

( edges and on high carbon steel. Although stainless steel of V’DH‘ 750 exists {-41] 
Ex knife steel has a VDH 760-810) it does not take a good edge (Kayser). 

knives and trephines ot bervllium bronze proved moderate clinicallv and 
standard by photomicrography. 

-^^etiffeution (8, 16, 19, 3S] is only slightly corrosive and kills sporeSv but 'is 
inst' '"®T-hour at 165° C.) and requires a big outlay on the sterilizer and multiple sets of 
Hanne (17] found 17/18 sterilizers in Berlin inefficient from bad convection, 
arctiesani [24] claims five minutes at 180° C. to be adequate with his special sterilizer, 

ftislf non-corrosive, and produces complete sterility. It is slow 
150° C.) and difficult to remove, if vegetable oil is emplot-ed [10], each 
mg produces fresh corrosive fatty acids, gummy polymerization and oxidation products. 

(5/21, 26, 35, 43j is useless [4, 44, 20], being corrosive 
and aldehydes) and nil] not kih even Staph, aureus at J30'’ C. in one 

(antiseptoi) [2, 4, 8, 9, 15, 20, 21, 26, 28, 29, 30, 31, 32, 37, 43], Post’s 
‘i^ettor\ do not kill spores [9, 20], and require 'washing (8, 15, 28] or boiling 
posCim prior to operation. Mercurials, e.g. Metaphen, attack aluminium and 

-6 3a'\j a' reduced by addition of boraxjllj. Formaldehyde [7, 16, 21, 

Endin’ '®®^‘^'Tarker solution’*, and “Liquor sterilisans” [27] kill spores, but 

same says one to eighteen hours are neeeded if organic matter is present (34J. ' 

^ Vjekers Diamond Hardness. , 
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No treatment is required if there is binocular single vision in the central part of the 
field of fixation. In cases where a disfiguring squint or diplopia is present the only treat- 
ment is surgical. Most commonly a moderate recession of the internal rectus muscle is 
indicated. Ho'vever, the surgical procedure may. be varied according to the findings in 
each case. 

Case Reports 

Case I. — C. W., a navigator in the R.C.A.F., aged 33, complained of blurring of near 
print after the use of the eyes for fifteen minutes. 

On examination the vision was 6/5 in each eye without glasses. With the eyes in 
the primary position at 6 metres there were 30 prism diopters of esotropia; at 25 cm. 
there were 25 prism diopters of esophoria. The near 'point of convergence was 70 mm. 
The ocular movements showed limitation of abduction of the left eye to 35 degrees. 





H 


FIG. 1 a and 6 (Case I).— Typical retraction 
syndrome. 

FIG. 2 a, b and c (Case II). — Atypical 
retraction syndrome. 


With the eyes turned to the right there was narrowing of the left palpebral fissure by 
2 mm. and slight retraction of the left eyeball, , , „ rmHo 

A diagnosis of congenital deficiency of abduction of the left external rectus was . 

Case If. — S. W„ a clerk, aged 41, was examined in the clinic of Mr. Eugene • 

Royal Westminster Ophthalmic Hospital. She complained only of the cosm 
and stated that the left eye had turned out all her life. 

On examination the vision with myopic correction was < 5/6 m Uie right e;^e^ an 
in the left eye. It was impossible to perform the cover test with the eyes i 
position because the left eye could not be adducted to gduction, 50 degrees 

monocular fixation of the left eye revealed no adduction, 30 degrees aoau 
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instrumcni; a 0-5% emulsion has been tried but leaves a soda deposit which is unpleasant 
to handle. The optimum may be determined by experience between 0-5% and 2%. For 
barc-handed operators the slipperiness is so slight as to present little inconvenience; for 
operators wearing rubber gloves it can be removed by wiping the instruments once with 
gauze before use. 

The emulsion should be prepared by dissolving the soda crystals in a relatively small 
ponion of the total water (distilled or well boiled), adding the AC.IO slowly with vigorous 
agitation to this concentrated solution to form a coarse concentrated suspension, which is 
then added to the remainder of the water. A fine homogeneous emulsion is formed when 
this mixture is boiled in the sterilizer. 

The protection afforded by AC.IO i.s due to the inhibitor so affecting the relation between 
interfacial tensions in the’ metal- water-oi! system that a film of oil — effective even if 
monomolecular — ^ir alzvays preferentiaiiv formed on the metal surface. In the course of 
sterilization, when the ebullition might interfere mechanically with the film, the special 
balance of its ingredients comes into play: the hydrophobic long-chain radical of the 
inhibitor molecules remains “anchored” in the oil while the polar sulphono-group is 
hydrophilic and permits the formation of an emulsion. Each "panicle" of the boiling 
hquid therefore carries its own quota of AC.IO with it, and if the film on the instrument 
^^urbed it may be said to be replaced as rapidly as it is removed. 

The effect of emulsifying AC.IO in the soda solution on materials other than metal 
used in surgical instruments is; Ivory — unaffected, Silk (experiments by Professor Speak- 
man, University of Leeds)— not significantly affected; Naliiral rubber-elongation 10-5% 
after six hours’ boiling—not significant in practice, but synthetic “rubbers” which would 
w totally unaffected could be substituted if desired; Insulating varnish — unaffected; 
Glass — ^refluxed for seventy hours — insignificant losses: Aluminium handles, unless dipped 
■nitwlly in nCai AC.IO, are slightlv attacked by the alkali. 

The AC.IO method permits sterilization by boiling, without corrosion, of all instruments 
Of ophthalmic surgery rapidly and simultaneously in existing sterilizers. 

As knives can be boiled for five minutes or more in 2'!!, Na.CO^ lO H.O without harm 
hy the AC.10 technique, one of us (K. I. I-) determined whether protection of the 
“^ract knife blade by immersion in AC.IO and subsequent boiling in an emulsion of 
AC.IO in sodium carbonate solution could be used to replace the customary boiling in 
3 2% solution of sodium carbonate (decahydrate) [6, 14], without invalidating sterilization. 

Tfdmigue.— The blades were sterilized by flaming and each was dipped into a dense 
stepension of one of the following organisms in broth ; 

Staphylococcus atbus (coagulasc negative) 

Staphylococcus aureus (coagulasc positive) 

Bact. coli 

Streptococcus pyogenes (from a septiesmia) 

' Pneumococcus type I 

BacUhis suhtilis (with spores) 

After diying, the viabilitv of the organisms on each blade was tested by making a small 
culture in an agar' plate, or heated blood agar plate for the streptococcus and 
Fwumococcus, using only the extreme tip of the blade. Only the pneumococcus failed 
S’' 0 'vth in most experiments (see first line of the table), 
tach blade was then dipped into (1) cold sterile AC.IO for fifteen seconds and (2) a 
/o v/v emulsion of AC.IO in a 2% w/v solution of sodium carbonate (decahydrate) in 
omdied water, at boiling point, for five minutes, using a separate tube for each blade 
th . w reagent. Stab cultures were then made in duplicate with each knife, using 
yc whole length of the blade. In every case the final stab cultures svere sterile after 
’neubaiion at 37° C. far eighteen hours (see the second line of the table). 

,io test for bactericidal action of the AC.IO and its emulsion, the experiment was repeated 
tubes of emulsion at room temperature (see the third and fourth lines of the 
u‘e). On Staphylococcus albus and aureus and on B. subtilis the AC.IO and its cold 


the sterilization of cataract knives in the presence of AC.10. 





Nutrient agar 


Heated blood agar 


Stab 

Sraph. 

Staph. 

Bact. coli 

B. subiilis 

Str. 

pneumo- 

E:spcrin«nt: 
wmuUron at boiling point 

culture 

albus 

aiereus 

with spores 

pyogentx 

coccus 
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-f 

-t. 

<} 

Final 

0 

0 

0 

0 

6 

ti 

Expenitietit : 
emulsion 

Initial 

Final 

+ 

-r 

4' 

'T 

A. 

y 

0 

y 


— Growth. 
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No growth. 
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As spores arc only killed with certainty by formaldehyde amongst non-corrosive chemical 
agents, grease may interfere with their action and most of them require preoperative 
removal by aqueous washing or boiling, the 'method is not without, disadvantages. 
Admittedly spore infection is rare, although recorded by Silbcrschniidt, Ulbrich, and 
Marchesani [3, 12,. 18, 23, 36, 42], and corrosion is slight where exposure to water is 
minimal (Post’s solutions [30, 31, 32], Dcttol [9], and liquor stcrili.sans [21]). 

Boiling xualer is a simple, detergent, complete and rapid mode of sterilization. All 
spores die in five minutes if 2% Na^CO, [6, 14] is added to the water. Although the 
NajCOj reduces rusting by its alkalinity, some knives are spoilt in it by only half a 
minute’s boiling [40] (a period lethal to all vegetative forms [25]). NaOH [45] and NHjOH 
added to the water prevent rusting, but the risks of “carry-over” arc too great. Chlorates, 
chromates, pho.sphates (by an effect analogous to “passivity”) and nitrites reduce rusting. 

Neufralin' (0-073% NaNO, 4 0-168% NaoCO,), which is used in dental sterilizers, is 
superior to Na^CO, alone, and could be a useful addition to the “dipping” technique (no 
clinical trial) but will not preserve cataract knives for five minutes. Experiments with a 
mixture of NajHPO, and NaNO,, arc proceeding. Cathodic protection indicated directly 
by Woxen [45], and indirectly by Post [29] and Lancaster [22], has failed to protect razor 
blade edges experimentally (Kayscr). 

High-frequency sound and electricity [33] arc both possible fields for experiment, though 
the former is more successful with larger organisms, e.g. yeasts, and eddy currents [39] 
would require both inert atmo.sphercs and .special controls to prevent a rise above 200° C. 
and to avoid tarnish and “drawn temper” [12]. ^ 

C. Corrosion in drying . — Knives last longer in Indian clinics owing to the generally 
alkaline air, immediate use on sterilization, and immediate drying after section by 
well-drilled theatre teams. 'V\'c should copy them, as slow pre- and post-operative drying 
may cause rust as much as boiling. 

NajCO, crystals on the blade produce surprising rust effects, and blood saline and 
NajCOj may produce a “cell” on the steel where they touch, and local pitting result. 
The knife blade, being thin, cools rapidly and therefore dries slowly. 

A possible antidote to corrosion in all three stages may be found in “A.C.IO (Surgictil) , 
.described by C. H. Le May, B.Sc., of Manchester Oil Refinery Ltd. 

“AC. 10”, the lightest of a series of anti-corrosive products developed as the result of 
many thousands of ad hoc c.xperiments, consists of 95% of a light petroleum ncutml od 
and 5% of a complex of sodium salts of petroleum sulphonic acids (the “inhibitory. 
Neither the oil nor the inhibitor alone is an effective corrosion preventive. To obtain 
optimum protection in a given set of conditions of exposure to corrosive attack, both the 
oil constituent and the mixture of sodium petroleum sulphonates must be carefully selected 
and mutually adjusted for compatibility. This is done by means of the experiments 
previously referred to. 

“AC. 10” itself was not originally prepared for protecting surgical instruments during 
sterilization; it was selected as the most likely of the existing range to satisfy the .special 
conditions of this type of exposure, and its formula suitably adjusted to produce the 
modification known as “AC. 10 (Surgical)” — referred to below as AC.IO for brevity. 

In the case of AC.IO the oil can only be identified so far ns an all-hydrocarbon body 
consisting, roughly, of paraffins — 64%, naphthenes — 31%, and aromatics — 5%; the 
aromatics would fall in general within the range C„„ - C^^. The inhibitor comprises the 
mixed sodium salts of petroleum sulphonic acids of average composition of the order 
C„H3,S03H - C,„H,„SO,H. 

Experiments checked by high-power microscopic examination showed; (I) That a 
cataract knife (1-55% carbon steel) if dipped for fifteen seconds in AC.IO can be kep 
indefinitely in water vapour, or water at room temperature, without rusting. Tins satis les 
“storage” requirements. (2) That a cataract knife, first dipped for fifteen secmids m 
neat AC.IO, can be boiled for 55 minutes in a 2% w/v solution of NajCOj- 10 rijU J 
water in which 2% v/v of AC.IO has been emulsified, without corrosion. '.’p { 
dipped in neat AC.IO every fifteen minutes it can be boiled without corrosion m e ini c y. 
This satisfies sterilization requirements. casonabic 

After operation a sufficient film remains on the knife to protect it for a rcaso^na 
period before cleaning (fifteen to twenty minutes); after cleaning, a,vav for 

renewed by dipping for fifteen seconds in neat AC.IO before putting tne 
storage. Practical experience has confirmed that these results apply cq ■ 
sharp-edged ophthalmic instruments, and it is reasonable to cojiciuo 
be extended to all surgical instruments. The emulsion leaves a faint g > , 
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to handle"'’ Th/optimum '* unpleasant 

bare-handed oDcrirorc rK/> r [>y experience between 0-5% and 2®i. For 

operators tvearfn? rubber JotSTr"'^^ h inconvenience; for 

gme before usT ® '’>’ ’•'■'P'"E instruments once tvith 

portion‘oTthTiot!ar»^t^(dS^^ ’’i’ ‘^O'stals in a relativelv small 

f tation to this concem^S' "“h 'Vrous 

then added to the remain^r concentrated suspension, which is 

this mixture is boiled in the sterihzer^*^^ ^ homogeneous enmision is formed when 

inhibitor so affecting the relation between 
monotnokcular-ic al-Jt nTJf-tZfT f *• '?"’ oil-effective even if 

sterilization, ..hen ■ u '" the course of 

balance of its ineredienr come" 'nterfere mechanically with the film, the special 

inhibitor molecules rem-fin ™ 1"^'^ 5^.^' ‘ hydrophobic long-chain radical of the 

hydrophilic and permits' rh^ tn rhe oil while the polar sulphono-group js 

liquid therefore I ^ formation of an emulsion. Each “particle" of thi boiling 

if filtrt on the in^trnmenf 

The effect of eL..).-r ,- replaced as rapidly as it is removed, 

used in surgical instmLl'^f^ -AC.IO in the soda solution on materials other than metal 
tnan, UnitS^fSwno; (o.xperiments by Professor sS 

after six hours’ hoili’mr significantly affected; Natural rubber — elongation 10 - 5 “' 

?!« totally “u" l?.ntnc.nt in practice, but synthetic “rubbers“^S nmuld 

Ctes--refluxedforseventvho«rs-l“-^*-‘'“-^fi‘^ if desired; /nsufotmg wruis/i—unaffeaed; ‘ 

for ophthalmic turgery^™„‘i%ZZnn'^-^''Z-' '’"'''i"^’- '"“"osion, of all instruments 

^ As knives can be^oilXZn^ simultaneously m existing sterilizers. 

the AC.I0 techSe Jne of T rT^f «=0 "ithout hann 

eataraa knife blade he determined whether protection of the 

10 1« Sr," '" boiling ii „ .mnbbn rf 

Staphylococcus albus (co.agulase negative) 
oluphylococcus aureus (coagulase positive) 

Bact. colt 

Streptococcus pyogenes (from a septiesmia) 
t neumococcus type I 

After dr. ' u fi"cdh(r subtilis (with spores) 

™“?*n „F AC ,”.'S ~W, •■»'« pc.,0 for .eco.d, nod (2) a 

^'stiHed water -it hnnir* ” ^ J /o «/i; so/ution of sodium carbonate (decahvdraff^/;^ 

Ae ..hole length of the blade T 5 i“ph-cate with each knife tS 

^ncubailou at 37” C ■!. / f*""' ‘'“h ctd/ures acre s/eJe 

TotesifoThlL.;’ f°’^,^S{aeen hours (see the second line of the rablef ^ 

^5ing tubes nf acriou of the AC.iO and its emulsion, the exnerimenr u*» j - 


TOE sthrilizatiok of cataract knives in the presence of ACIO. 
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emulsion had no effect, abundant growth being obtained in each final stab culture. Bact. 
coli gave irregular results, no growtli being obtained in several experiments, due apparently 
to the action of the sodium carbonate per se. The streptococcus was killed in all cases 
at room temperature, whilst the pneiiniococcus rarely survived drying on' the blade. 

Two further lines of investigation were' followed, being suggested by the above results, 
which arc here only briefly reported : 

(1) Tire rate of destruction of B. siiblilis spores in the emulsion of AC. 10 in sodium 
carbonate solution at its boiling point and in the separate constituents of the eniuksion. 

It was found that the spores of B. sttbtilis, a proportion of which will retain their vitality 
after boiling in water for ten minutes, are rapidly destroyed in the emulsion at boiling 
point, five minutes being adequate to attain sterility. The presence of sodium carbonate 
was essential. 

(2) The bactericidal action of AC. 10 emulsions for Str. pyogeties and the pneumococcus’ 

AC.IO as a 2% emulsion in distilled water i.s markedly bactericidal for the pncumococcusj 
less so for Str. pyogenes, and has no comparable action on Staph, albiis or aureus, Bact. 
coli or B. siibtilis. This bactericidal action is inhibited on the surface of heated blood agar. 

Conclusion’ 

Protection of inoculated cataract knives with A.C.IO and incorporation of AC. 10 as 
a 2% emulsion in the 2% solution of sodium carbonate (decahydrate) in which such knives 
I are boiled, does not interfere with sterilization, which is effected within five niimites for 
all organisms tested. 

Biological Reactions of AC.IO 

Professor Passey (Department of Experimental Pathology and Cancer Research, 
University of Leeds) arranged facilities for intensive instillation in the conjunctival sacs 
of rabbits for two weeks with a negative result, and added that the dilution and time 
factors would invalidate any remote effect from the irritant substances occasionally present 
in petroleum. 

120 eye operations, including 25 cataracts, have been carried out successfully by this 
method, without reaction, since November 19-1-}. 


Sterilizer Design 

If the surgeon trying the method is disconcerted by the slight greasiness of the instru- 
ments, a separate compartment can be made in the sterilizer for AC.IO emulsion (for 
knives and keratomes only, in a small tray). One rub with sterile gauze brings all except 
molecular film off the handles, and a touch removes any excess from the blade. If tire 
slight greasiness causes no inconvenience, or if there is time to rub each instrument 
separately, all can be sterilized together in existing sterilizers. Trays with a locking bar 
to hold instruments in order of use, and to serve simultaneously as a lifting fulcrum, arc 
made to the design of one of us (J. F.) for both methods by Thackrays of Leeds. 
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loin^" Tu®' described hdw he had investigated this matter when he began practice in 
sharnoi, microscopical e.xazninatian of the edge of the blade did not truly indicate its 
ftStioo rl general surgical use. Neither did a method of determining the limiting 
for M.r. cheese prove any better guide. The man who sharpened the instruments 

Bros, taught him how to test the sharpness by cutting the surface 
boriJ^Ji?' ,■ 5 hypothenar eminence. This was much the best practical test. The 

tboM i?. referred to as having been introduced in 1937 was used extensively in 
1900 s for preserving purposes. It was invented by Mr. Lang of Moorfields about 

5PccmI contrivance was also used for carrying the knives about in the bag but 
cniifr 4 ff.f.- somewhat troublesome. With the new AC.IO it would work well. The older 
it dia ^ exhibited, also had a locking bar like Mr. Foster’s, but unfortunately 
bnB *y,„ whole length of aU the knives in use. It was also useful to be able to 

soda instruments and the knives all together. The rotting of the silk bj' the 

depended to a great extent on the variety of silk used, and this led the 
for kni.ja "'Tu discard silk in favour of linen. Messrs. Down had made a shield 

iust Vi ^ edges were protected during boiling. It was obvious from the paper 

instrifnio » that such a method would not hold for the delicate work required from eye 
AC.IO. The arrangement of which he was speaking was anj-thing but 
Biif . Dnless shown, nurses would put the knives in the wrong way and so fortk 
getip^l „ quite clearly that the blunting of knives was not due to the boiling (in 
with protecting gauze rubbing against them and the actual contact 

hart in iii^ sterilizer. It seemed to him that the solution Mr. Foster 

it fonvard was likely to be of the very greatest use. Twenty to forty years ago 

chrnmi,7ry,i’V-^'^ advantageous to have it for the box-joints before rustless steel and 
X came in, for these joints always stiffened. 

5heet/ri?®„ ‘'ll a'ly general surgeon who had the knack could cut large 

stretch u needed was a really sharp knife and a flat piece of wood te 

nis hfhit could not do it if the knife was in anj' waj’ corroded. It had beea 

io din thk avoid possible infection coming back from the granulated surface 

^ ktiife m the sterilizer on its way back to cut another section. Whether due to 
the other ^®®." 'J® cross-infection by transmission from the one to 

Mr no remained sharp. 

having thl’wfda'of fhi‘h 4 =ri‘ to emphasize the necessitj- of 

Of the shaft ^ Ziegl^er needle bear a correct proportion to the diameter 

not would make a hole m which the shaft would fit easilv vet u-oniri 

to order to ascertain the width of the blade in retoSn 

lamp whi?wL?^ A f^oaves had always put the instrument in Weiss’s operating 

and thil made so that it could be used as a lantern to project microscone slide^ 

S at^fm^be ^'^ges^vl^ich, 


An Artety in the Canal of Schlemm 

By Eugene Wolff, F.R.C.S. 

caS of Schlemm^ described lies towards the posterior, i.e. the .scleral-spur end of the 
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The artery is surrounded by loose connective tissue which is not sclera, for its texture 
and staining properties are dilferent. It stains in fact like that tissue which is normally 
found in varying quantity between the endothelium of the canal of Schleinm and the 
sclera. 

Superficially this tissue meets the sclera, while on its deep surface it is continuous with 
the spongework of the ligamentum pectinatum (figs. 1 and 2). 

The artery, therefore, lies in the canal and not in a partition between two portions of 
it. This may or may not be of purely histological interest. Follpwed in serial sections 
the artery is found to come from the anterior ciliary arteries. It is part of a circular 
vessel which runs parallel with the canal. 

Maggiori, in his classical article, was the first to describe arteries as occurring normally 
in the immediate neighbourhood of the canal of Schlemm. This has been confirmed by 
Theobald and others. Maggiori figures a circular artery running close to, and parallel 
with, the canal, and some of his illustrations appear to show an artery actually in the 
canal. 

The finding of an'artery in the canal of Schlemm, therefore, should cause no surprise. 
It might quite well be that if the huge work of cutting complete seriaT sections were 
undertaken an artery might be found in some portion of the canal in’ every globe. 
In any case it is part of the circular artery figured by Maggiori. 

As to the significance of an arterial system of vessels in close relation to the canal of 
Sdilemm, it seems probable tliat they may exist, since the sclera itself requires very 
little nourishment, for supplying those alferents to tlie canal to which Friedenwald has 
lately drawn attention. 



c- 1 Oaneral low-power view of the angle of the anterior chamber. Note the artery m 

fig. 1.— Gonerai low Schlemm, and its relation to the anterior ciliary vessels. 


the posterior part of 


■ -ri.r orf^rv here described was found during the routine cicamination of sections of on 
melanoma o” the his, which, however, had nothing to do with its presence. 


eye removed for a malignant 
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The Effect of Aluminium and its Alloys on Human and 
Rabbit Eyes. 

By L. H. SA^^^^ F.R.C.S. 

Buniirk interest in the subject was aroused bv seeing amons^ r 

J ^o'5owed for three vears tL%^ m which aluminium alloy fragiriems wire erabeldt 

;'^SeS‘«, it 

^ivariora,Jov?Sd'in'/° behaiSur" 

fragmenT ,,e?e 1. '"g- »» 20-0 mg. ” ^ al'imtmu. 

Common Inc I h ii^-'gment nas completel 

"ere corneal I? necrotic “imprints" left bv the mpril. r i. 

General effecrc ” ^ ^ ^ "bite, 1 necrotic),' 2 in the j^e 6 imprint 

in 13 cases°’ia^n '"^uded lens opacities in 28 eves. Tvnes of n *” 

^tomatic lustre ’ S'r 'acuoles, 10 irregular opacities and' fm. mcludet 

' «P*«iar flight vary: 5 antfrior cansuiar^nsratS d Polv 

, Qai« infiammatok chanviff Posterior ‘cortical. ’ 

Other changes induded “•* had been noted ^ synecbj®, 

'3rf.i,s;r?‘; ?' pSfJtS” ^ „„ „ 
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riic artery is surrounded by loose connective tissue which is not sclera, for its texture 
and staining properties are dilferent. It stains in fact like that tissue which is normally 
found in varying quantity between the endothelium of the canal of Schlemm and the 
sclera. 

Superficially this tissue meets the sclera, while on its deep surface it is continuous with 
the sppngework of the ligamentum pcctinatum (figs. 1 and 2). 

The artery, therefore, lies in the canal and not in a jtartition between two portions of 
it. This may or may not be of purely histological interest. Followed in serial sections 
the artery is found to come from the anterior ciliary arteries. It is part of a circular 
vessel which runs parallel tvith the canal. 

Maggiori, in his classical article, was the first to describe arteries as occurring normally 
in the immediate neighbourhood of the canal of Schlemm. This has been confirmed by 
Theobald and otliers. Maggiori figures a circular artery running close to, and parallel 
with, the canal, and some of his illustrations appear to show an artery actually in the 
canal. 

The finding of an'artery in the canal of Schlemm, therefore, should cause no surprise. 
It might quite well be that if the huge work of cutting complete serial* sections were 
undertaken an artery might be found in some portion of the canal in' every globe. 
In any case it is part of the circular artery figured by Maggiori. 

As to the significance of an arterial sy.stem of ve.sscls in close relation to the canal of 
Schlemm, it seems probable that they may exist, since the sclera itself requires very 
little nourishment, for supplying those afferents to the canal to which Friedcnwald has 
lately drawn attention. 
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ETC' 1 —Goncral low-powcr view of the angle of the anterior chamber. Note the ’’ 

FIG. 1.— General low to the anterior cihary’ vessels. 
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1 T-h, artrrv here described was found during the routine ^mination of sections oi a 
melanomaTAS, however, had nothing to do with .» presence. 
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[^jfirii 27 , 1945 ] 

Diphtheria Antigens—Their Preparation, Properties, 
a oratory Testing and Statutory Control. [Abridged] 
By Sir Percival Hartley, C.B.E., M.C.. D.Sc., F.R.S. 
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Pathological vascularization occurred often; there were not enough controls to decide 
whether the reaction was specific for aluminium. 

Among other oddities were noted 2 cases bullous keratitis, 1 staphylomatous eye (false 
buphthalmos), 2 cases 'of zonular keratitis, 1 interstitial keratitis, 1 deep’ keratitis, 2 
pigmented cornea:, 1 pigmented limbus, 2 folds in Descemet's membrane. These were 
interesting but statistically unimportant. 

Histological changes were mostly what would be expected from the clinical appearances. 
Attempts were being made to trace the aluminium through the tissues by special dyes. 

Altogether it was definite that aluminium was by no means inert as supposed by some 
previous observers. In these cases the experimental fragments had been probably left 
insufficiently long. 


Dacryocystorhinostomy: A Simplified Method. (Film.) 

By T. M. Tyrrell, F.R.C.S. 

In introducing the film Mr. Tyrrell said it. was not intended to cover the whole operation 
from end to end, but only to show the main points of the operation. Tliese tverc ; (i) The 
incision was a long one to give a good exposure, (ii) The operator attempted to remove 
the lacrimal bone in one piece by three blows with the hammer and chisel, (iii) No 
attempt was made as in other operations of this nature, to preserve the nasal mucosa, 
as it was not used in this operation to make the anastomosis, (iv) The patency of the 
anastomosis was assured by repeated syringing over a long period. 

Mr. Tyrrell did not wish to advocate this as a superior operation to tho,sc already 
practised, but wished to point out that it had the great advantage of speed as it could 
be done easily in ten minutes, provided that one used some form of sucker to comrol 
bleeding. 

The arucsthesia was 5 % novocain with adrenaline for the skin and tissues down to and 
including the periosteum. For the nasal mucosa, the nose tvas first sprayed with 20% 
cocaine and then a pledget of ^vooI on an orange stick was pushed up the nose armed 
with cocaine and adrenaline paste. 

Cocaine hydrochloride . . . . dr, 2 

Desiccated suprarenal gland (5 in 1) gr. 24 

Chlorbutol gr. 5 

Paraffin liq. min. 220 

Paraffiin moll, or alb. . . . . to 2 oz. 


Disciission . — In reply to the President, Mr.' Tyrrell said he left the sac quite free without 
attempting to .stitch it to the nasal mucosa. 

Mr. E. F. King asked if the results had been good in the contracted grossly infected sac. 

Mr. Tyrrell replied that to date the results had been fairly good, he would estimate 
about 50% for this type of case. He added that he removed a piece of the nasal wall of 
the sac corresponding to about two-thirds of the size of the hole in the nasal mucosa. 

Mr. O, Gayer Morgan said that he had used Mr. Tyrrell’s technique of removing the 
lacrimal bone a'nd applying a hole in the sac to a hole in the nasal mucosa but his 
results were much better since he had used a sutured anastomosis. The film showed what 
a splendid exposure of nasal mucosa was obtained and it seemed a pity to cut it on 
and waste it. In a successful anastomosis no after-treatment was required as no con-, 
traction by fibrous tissue took place. 


Mr. Lindsay-Rea said that he remembered watching Granstrom in Stockholm splitting 
the posterior surface of the lacrimal sac from top to bottom and sewing into the edge 
of the sac a flap of nasal mucosa in order to create a large permanent opening. Referring 
to Mr. 'Tyrrell’s method of keeping the opening into the nose patent by frequent ^ringing 
he thought that the presence of a style night and day for some time would probamy oe 
better. Mr. Lindsay-Rea congratulated Mr. Tyrrell on his cinema picture taken m colour 
which demonstrated his technique most beautifully. 

Mr. J. F. Simpson said that he had done a fair number of these operations. He did 
not make the incision as high as the one shown in the film, because 1*’® 
part of the anastomosis was at the lower end of the sac, the incision being maat i, 
the whole length of the available sac to include this part. He had found 
in carrying it out in the active stage of suppuration. If the suturing "'os care 
there would be no need for any probing or washing through flap ot 

touch the patients after the operation unless they still watered. The “'’\®'j"getj,er in 
both nasal mucous membrane and sac was sometimes more flaps did not 

textbook fashion than the posterior. He agreed that failure to any after- 

always preclude a successful outcome, but it practically always obviai a 
treatment when they had been properly sutured. 
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ifloiyu all over the world as A.P.T. The preparation and purification of the toxin and 
toxoid, and the A.P.T. prepared from it, and the different stages of manufacture have 
been systematically invcstigatecf at the Wellcome Laboratories and, in its modern form, 
A.P.T. is a relatively pure antigen, slowly absorbed from the tissues, not liable to cause 
heal rcitctions especially when used for the first immunization of young children. It 
contains no antitoxin and tlvereforc does not sensitize to horse protein. Its greatest 
merit is that it is effective in two doses while all other forms require at least three 
injections. Opinions differ as to whether, and when, the Schick test should be performed 
tn a campaign; but most would agree that, if it is to be omitted, it is with this antigen 
that this could be done with most justification. 

Experiments were described to show the effect of delayed absorption of the antigen. 
Guinea-pigs injected with highly purified diphtheria toxoid dissolved in saline did not 
become immunized; while those injected widt the same dose of the same antigen mixed 
with starch solution developed antitoxin. The object had been to find a substance 
which would combine the advantages of alum and be without some of the defects which 
alum appeared to possess in the earlv stages of its use for this purpose. The explanation 
“‘he results is on the basis of the observations of Glenny, Buttle and Stevens, who showed 
that toxoid is rapidly eliminated; and in the immunological behaviour of the insoluble 
antigens like T.-A.F. ‘and A.P.T. The interest of the experiments is that starch or some 
similar bland, innocuous, non-antigenic colloid might perhaps be used to modify, or 
prolong or intensify biological activity of other antigens, or of other substances like peni- 
cillin, for which alum and other similar substances mav be inapplicable. 

In this country progress in the active immunization of man against diphtheria 
has received setbacks due to fatal accidents in other lands, following the 
injection of diphtheria antigens. At Dallas in 1919, at Concord in 1924, at 
oaden in 1925 children died following the injection of what should have been perfectly 
■'afe toxin-antitoxin hut which, because three different mistakes had been made, 
Wre preparations containing diphtheria toxin in amounts lethal for human beings, 
these tragic accidents created a profound impression in this country, but ihev strength- 
ened the resolve that every step should be taken to prevent an occurrence of this kind 
Kingdom: and they brought support for a scheme then being developed 
Ji inch had for one of its objects the security and protection of the doctor who admin- 
tbe patient who received, and the manufacturer who prepared, modern remedies 
™ ^nis type. The war of I9I4-I8 had shown the need for controlling the manufacture 
f *®®dtig of arsenicals of the arsphenamine type, measures for which had been success- 
tuny improvised during the war. The inaccessibility of the unit for diphtheria antitoxin 
imring the war had been an embarrassment; the discovery of insulin had emphasized 
me need for action; the extreme variabvUty of the potency of pituitary extract, the 
^mectiqn of vaccine lymph with tetanus in the United States, these recurring accidents 
U’lth diphtheria antigens, the discover)' of new remedies and the whole trend of medical 
research, all made it clear that the supply of materials of this kind should not be left 
to the uncontrolled activities of any well-meaning but inexperienced person inclined 
to try his hand; or, it may well be, to the charlatan and the quack in this or any other 
country. These are highly specific remedies, many of them potentially dangerous, depen- 
dent for their benefit, to the patient on precise dosage, nearly all required to be admini- 
stered by injection, and accordingly required to be sterile, all of them calling for 
technical skill of a high order and wide experience for their proper manufacture and 
testing, 

"Eherapeutic Substances Act of 1925 was the result. By this Act, diphtheria 
projmylactic can only be prepared by accredited licensees, and licences are onlv granted 
reach and maintain the very high standard demanded as w expert 
laboratories, plant and equipment. Moreover, all preparations of diphtheria 
must conform to the standards of purity, potency and quality laid down, 
and these standards are designed to secure for the doctor and his patient the best that 
d" research can provide. Obviously, with these powers the provision of 

prophylactic can be brought under very effective control, 
the author then went on to discuss in some detail the question of the control of the 
antigenic potency of diphtheria prophylactics. The requirements of the schedules their 
detects and limitations and the consequence of these, the bases for revised regulations 
fSlo, achieved by these in practice were described. The consequences which 

1 assess potency by simply obsening the animal reaction follow- 

ng their injection were pointed out, while at the same time the difficulties in the wav 
om ™ comparison with a standard preparation were sel 

out. It was shown that antitoxin production m the guinea-pig— -on the hash nf tvhhh 
the potency of prophylactics is at present assessed-if due. r«long other thteg? tfS 
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toxin remains in tlie toxoid this is taken care of by the antitoxin added. Moreover, 
only one-half to one-tltird of tlie toxoid need be neutralized with antitoxin, giving the 
equivalent of an under-neutralized mixture which is of practical advantage; and the 
prejjaration is absolutely safe. T.A.h'I. has been superseded in recent years, biit it played 
a useful part in the early days and it has an honourable record. 

That diphtlieria to.xin can be deprived of' its toxicity by formalin is a "very old 
observation ascribed to Salkowski in 1898, rediscovered by accident at least twice and 
repeatedly confirmed by later workers. Glenny, Lowenstcin and Ramon also showed that 
these formol-toxoids are remarkably efficient antigens. Used first for the immunization 
of animals, Glenny and his colleagues suggested that this product could be used for the 
immunization of man and about this time the results of Ramon’s work were published. 
Ramon’s great contribution in this field includes two achievements tvith which his name 
will always be associated; he gave to science the application of the flocculation reacrion 
whereby quantitative measurements of toxin and antitoxin could be made by in vitro 
methods, and he persuaded the Frendi authorities to immunize Large sections of his 
countrymen, particularly its children and its soldiers, against diphtheria. For many 
reasons-— ease of preparation, freedom from sensitizing horse protein, its property of 
flocculating with antitoxin, its safety and its field performance — formol-toxoid has 
enjoyed a wide popularity and in many countries besides France and Canada it is the 
antigen of choice. Its drawback, reckoned a serious one in England, is drat it is liable 
to cause unpleasant local reactions especially in adults. It is ' possible that, in this 
respect, formol-toxoids prepared in some countries are less likely to produce local 
reactions than in others. However, it must be conceded that some of the most outstand- 
ing achievements in mass immunization have been won bv formol-toxoid. 

Park had been faithful to toxin-antitoxin, and American workers had naturally 
followed his distinguished leadership, but in late 1923 or early 1924 he was on the way 
to conversion to the use of formol-toxoid. His interest ivas aroused when O’Brien sent 
him some formol-toxoid prepared in the Wellcome Laboratories rvith the request that 
he would test it. This Bnnzhof did in animals and' Sawhill in nurses; and very shordy 
afterwards Zingher reported some excellent results obtained in man with formol-toxoids 
prepared in New York. These tests were concluded just about the time that the mishap 
at Concord occurred (January 1924) and Park was not slow to realize that formol-toxoid 
had advantages over toxin-antitoxin; and later he admitted that the practical results 
following its use were in' no way inferior. 

In 1923 it tvas shown that the precipitate which forms when toxin and antitoxin are 
mi.xed together, and washed free from broth constituents, is a very active antigen; that 
practically die whole of the activity of a mixture is contained in the precipitate; that 
the nitrogen content of the washed floccules is very low, and that the antigenic actiWty 
of a floccule preparation is direedy related to the composidon of the mixture from which 
it separates (Hartley). This antigen was prepared later in Germany. Being highly ^puri- 
fied it causes little or no reaction on injection. 

Toxin-antitoxin floccules suffered from one of the main defects of toxin-antitoxin, 
viz. it contained toxin and this constitutes a source of potential danger, although possibly 
a remote one. However, in 1927 Glenny and Pope showed that the floccules prepared 
from mixtures of toxoid and antitoxin possess all the virtues of toxin-antitoxin floccules 
and are completely safe. Thus T.A.F., toxoid-antitoxin-floccules, became available for 
the immunization of man in 1927, and it has established itself as one of the two antigens 
commonly used in this country at the present time. It owes its popularity pa^y to 
the fact that it causes so litde local reaction and thus is particularly suitable for the immu- 
nization of adults; and p'ardy because of its effectiveness, giving" high Schick conversion 
rates as a rule; e.g. in 1942, Freeman reported a Schick conversion rate of over 99% with 
over 700 children immunized with the T.A.F. in Islington. The efficiency of T.A.F. is 
due to its insolubility and slow absorption, the effective immunization being due to the 
loM-continued stimulus thus provided. 

Experiments were described to show that antito.xin production by T.A.F. in guinea-pigs 
is much slower than by formol-toxoid and that six weeks after injection it is only one- 
quarter of that at twelve weeks. This may explain why T.A.F. .appears to be a Iks 
potent antigen than toxoid, and also why its performance in man exceeds its promise 
as judged by tests on guinea-pigs. It is clearly inadmissible to test floccule preparations 
in comparison with a formol-toxoid standard: with the latter, maximum production of 
antitoxin occurs about three iveeks after injection and declines rapidly. 

In 1926 Glenny and his colleagues showed that when alum is added to_ forrn^-toxoia 
an insoluble precipitate is produced which has high immunizing propcrtic^ d'alum 
first shown for animals which were injected with the whole mixture of 
For man much purer products have been prepared and the antigen lias c 



27 


Section of Epideyniohgy and State Medicine 


4715 


known aH over the world as A.P.T. The preparation and purification of the toxin and 
toxoid, <ind the A.P.T. prepared from it, and the different stages of manufacture have 
been systematically imc.stigatccf at the Wellcome Laboratories and, in its modern form, 
^.P.T. is a relatively pure antigen, slowly absorbed from the tissues, not liable to cause 
local reactions especially when used for the first immunization of young children. It 
contains no antlto.xin and therefore does not sensitize to horse protein. Its greatest 
icerit is tiiai it is effective in two doses while all other forms require at least three 
injections. Opinions differ as to whether, and when, tlte Schick test sltould be performed 
JB a c.tmpaign; but most would agree that, if it is to be omitted, it is with this antigen 
th^ this could be done with most justification. 

Experiments were described to .show the effect of delayed absorption of the antigen. 
Lumea-pigs injected with highly purified diphtheria toxoid dissolved in saline did not 
become immunized; while those'injected with the same dose of the same antigen mixed 
With io^ starch solution developed antitoxin. The object had been to find a substance 
which would combine die advantages of alum and be without some of the defects which 
amm appeared to possess in the early stages of its use for this purpose. The explanation 
of the results is on the basis of the observations of Gienny, Buttle and Stevens, who showed 
uiat toxoid is rapidly eliminated; and in the immunological behaviour of the insoluble 
antigens like T.A.F, and A.P.T. The interest of the experiments is that starch or some 
sumlar bland, innocuous, non-antigenic colloid might perhaps be used to modify, or 
intensify biological activity of other antigens, or of other substances like peni- 
cimn, for which alum and other simtiar substances mav be inapplicable. 

In this^ country progress in the active immunization of man against diphtheria 
pas received setbacks due to fatal accidents in other lands, following the 
mjecilon of diphtheria antigens. At Dallas in 1919. at Concord in 1924, ,ar 
naden in 1925 children died following the injection of what should have been perfealy 
sate toxin-antitoxin but which, because three different mistakes had been made, 
prep^tions containing diphtheria toxin in amounts lethal for human beings, 
these tragic accidents created a profound impression in this country, but ther strengtb- 
pned the resolve that every step should be taken to prevent an occurrence of this kind 
’*? United Kingdom; and they brought support for a scheme then being developed 
"nich had for one of its objects the security and protection of the doctor who admin- 
patient who received, and the manufacturer who prepared, modern remedies 
of this ^pe. The war of 1914-18 had shown the need for controlling the manufacture 
Costing of arsenicals of the arsphenamine type, measures for which had been success- 
mliy improvised during the war. The inaccessibility of the unit for diphtheria anrito.xin 
™nng the war had been an embarrassment; the discoren- of imulin had emphasized 
we need for action; the extreme variability of the potency of pituitary extract, the 
mrecdon of vaccine lymph with tetanus in the Gnited States, these recurring accidents 
with diphtheria antigens, the discovery of new remedies and the whole trend of medical 
reseaich, all made it clear that the supply of materials of this kind should not he left 
to the uncontrolled activities of any tvell-meaning but inexperienced person inclined 
to try his hand; or, it may well be, to the charlatan and the quack in this or anv' other 
country. These are highly specific remedies, many of them potentially dangerous, depen- 
dent for their benefit to the patient on precise dosage, nearlv all required to be admini- 
steted by injection, and accordingly required to be sterile, all of them calling for 
technical skill of a high order and wide experience for their proper manufacture and 

Substances Act of 1925 was the result. By this Act, diphtheria 
proimylactic can only be prepared by accredited licensees, and licences are only granted 
to those who can reach and maintain the very high standard demanded as to expert 
laboratories, plant and ^uipment. Moreover, all preparations of diphtheria 
f'^tmhylactic must conform to the standards of purity', potency and quality laid down, 
and these standards are designed to secure for the doctor and his patient the best that 
!? research can provide. Obviously, with these powers the provision of 

®^beria prophylactic can be brought under verv effective control. 

author then went on to discuss in some detaii the question of the control of the 
anngenic potenw of diphtheria prophylactics. The requirements of the schedules their 
defects and hnuiarions and the consequence of these, the bases for revised reeulations 
and the results achieved by these in practice were described. The consequences which 
assess potency by simply observing the animal reaction follow 
mg their injection w-ere pointed out, while at the same time the difficulties in the wav 
of cairymg out this assay in direct comparison with a standard oreoMation 
tmt. It was shown that antitoxin production in the guinea-pig — on t£e basis of wl,! v, 
the potency of prophylactics is at 'present assessed-if due, ail;;; otter thSgf to g 
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diet administered; it was shown that, all other thing's being constant, guinea-pigs 
given mangolds do not grow, do not all survive and do not all immunize while those 
given cabbage, grow, live and immunize vcr\' easily. It was also shown that the same' 
antigen, examined by the same method in different laboratories, in fact, under con- 
ditions in which the guinea-pig is the only variable, produces widely different quantities 
of antitoxin. As in the case of other biological products these difficulties could only be 
overcome by the adoption of a standard preparation in terms of which the potency of 
another sample could be estimated by means of comparative tests. The possibility of 
applying these principles to the assay of- diphtheria prophylactic had been explored at 
Hampstead, and some of the results so far obtained were described. Even with the 
admittedly uniform stock of guinea-pigs there maintained it was shown that the individual 
variation in the response of guinea-pigs to antigenic stimulus was quite large and, iir 
consequence, the errors of the assay must be large. These errors had been determjned 
in relation to the number of guinea-pigs u.sed in the comparative tests. 

A standard had been provisionally adopted for the assay of A.P.T. at Hampstead and 
the results of its application in two field investigations, which had been made possible. 

the co-operation of Professor G. S. Wilson and his collaborators, were described. 
The results yielded by the first of these had been of value in deciding the requirements 
which a batch of A.P.T. must fulfil before it is brought into use: these are, first, that 
the sample must contain not less than 50 flocculation units per c.c., and, secondly, that 
under certain prescribed conditions the geometrical mean of the antitoxin produced 
by 10 guinea-pigs must be not less than 2 units per c.c. This field experiment showed 
that the samples which produced 2 units per c.c.' or more gave a highly satisfactory 
Schick conversion rate, while those which produced less than this amount gave a low 
rate. In the second experiment, in which manufacturers' samples conforming to the 
above requirements were studied, the standard and the maker’s sample were compared 
for their field performance in children, and the potency of the maker’s sample in terms 
of the standard preparation was determined at the Hampstead laboratory. A table 
was shown summarizing the results of these field and laboratory tests. 

(The paper was illustrated by photographs of the pioneers in this field and by 
lantern slides recording the results of the experiments described in the text.) 
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[February 9, 1915] 


Sudden Onset of Tachycardia tmd Arrhythmia. Paroxysmal Auricular Tachycardia with 
Atrio-Ventricular Block. ? Mitral Stenosis. — A. Schott. M.D, 

Male, aged 42. Complains of fatigue and dyspnoea and palpitation on exertion. 

Family and previous personal history non-contributory. 

Graded Al, October 1942. Arrived in France in August 1944 in perfect health. His 
duties consisted in carr)’ing and filling petrol cans which he was able to do without 
any difficulty. In October 1944 he caught a ‘‘heavy cold” with slight cough, but carrietl 
on with his work. About litc days afterwards he developed in the evening a sudden 
^tack of verj- marked shortness of breath with a choking sensation and substernal pain. 
He collapsed in his billet, but did not lose consciousness. On the following morning 
he reported to the M.O. who sent him to hospital with a diagnosis of mitral stenosis and 
auriciilar fibrillation. Subsequently the diagnosis of mitral stenosis was upheld by some 
observers, rejected by others; aortic valvular lesion also was suspected on radiolog'ical 
grounds. At times auricular flutter was diagnosed. In spite of digitalis treatment 
tachycardia persisted throughout; the heart action at times was regular, at times irregular. 

1.12.44: Admitted to Guy’s Hospital. 

Attention is drawn to the" absence of any rheumatic history or of previous complaints 
pointing to a cardiac lesion, the sudden onset, the absence of any murmur pathognomonic 
” valvular disease and to the radiological features ; absence of a typical mitral 

f enlargement of the heart shadow to the right and enlargement 

or the left auricle in the postero-anterior view. On one occasion enlargement of the left 
in the right oblique view also had been reported, but subsequent e.xaminations 
at Guy's Hospital failed to confirm this. 

Electrocardiograms showed the anhythmia to be due to paroxysmal auricular tachy- 
cardia with A-V block. Largo doses of digitalis first slowed the auricular rate from 300 
and over to 250 and then to a rhj'thm rapidly varying between sinus rhythm with and 
"ithout coupling and idioventricular rhythm with coupling, the last probably associated 
■'vtlh block between the impulse-forming centre and the auricles. Some special features 
or paroxysmal tachycardia with A-V block (as distinct from the coramon'form without 
A-\ block) were discussed, in particular the fact that this form tends to occur more 
frequently in diseased hearts, that the attacks tend to be much longer than those of the 
ordinary form and that they are far more resi.stant to treatment (see Barker et ah, 1943: 
and Herrmann, 1944; and Decherd, Herrmann and Schwab, 1943). 

Jhe question of the presence of a mitral valvular lesion can only be decided after 
radiological re-examination at a time when normal rhythm has been present for some 
■rue since similar arrhythmias are known gradually to produce enlargement of the 
aurveies even in the absence of a valvular lesion, although only after a much lan»er 
line (e.g. auricular flutter, see Kossraann and Berger, 1941). 

Grateful acknowledgment is made to Dr. A. H. Douthwaite, under whose care the 
patient was admitted to Guy's Hospital, for kind permission to demonstrate the case and 
publish his notes. 
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murmur, the mitral first sound only being split. Alternating extrasvstolps 
'’uve been caused by digitalis; but, as certain of the electrocfrdin 
gra^ only showed evidence of auricular tachycardia-, with A-V dissociation in CR the 

eKMna^ I" abnormal rhythm. Accordingly, the absence of murmurs dia 

vKclude mitral stenosis with certainty. • . murmurs did not 

the appearances, mitral .stenosis was improbable because ' there xvnc 

« slightest increase in the conus accompanying the definite enlargement of bmh auricles^ 
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Dr. Stokes favoured the suggestion that auricular enlargement was caused by prolonged 
arrhythmia of those chambers, and suggested cardioscopic observation at intervals after 
aonnal rhythm was regained. 

(Since the meeting a paper with close bearing on this subject has been published — “The 
unity of paroxysmal tachycardia and auricular flutter,” Evans, W. (1944) October, 
Bm. Heart jr.. 6. 271.) 
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discontiniing digiuih. Sinus sviih «PP« stnp : smus zhj-thin, rate about and (Ioto 

b«B in leads 1, 2, 8 and CR-, in I«ad IVR probably idioveamculzr rb>^ wth couplmg, ? biock between unpulsc-form- 
g l/rl’S® a »« of obout < or”NSe “B “ntre and aundes ; ? ratrosrade conduenon. 

?-P intcrs’aJs containing ventricuTar com- 
considcrablj' shorter than those -ft-ithout tbera. 

Pulsating Exophthalmos. — A. Dickso.v Wright, M.S. 

Mrs. M., aged 57, fell heavily, striking the back of her head and was momentarily 
stunned but did not vomit. The following day she was aware of a ribrating noise in the 
centre of her head which gradually grew stronger and eventually prevented sleep. The 
swelling of the right eye was noticed on the third day and increased rapidly so that on 
her admission it was very unsightly, proptosed, chemotic, congested and painful and 
pulsing with the heart beat. There was still some movement of the globe and the fundus 
showed engorged veins and hcemorrhages. MHth the stethoscope a loud bruit could be 
heard which ceased on pressing the carotid in the neck. The blood-pressure was 200/90 
and the pulse of the Corrigan type, Tivelve days after the accident the internal carotid 
■ "as tied. Although three liours’ occlusion with a clamp had preceded nevertheless five 
minutes after the dosing of the ligature the patient became hemiplegic and aphasic (she 
"as left handed). The ligature was quickly removed and speech and movement returned. 

Seven days later the less drastic common carotid ligature was done after a preliminary 
injection of the cervical sympathetic chain with novocain. No complications occurred, 
and &e patient recovered normally. Unfortunately in the week between the two ligatures 
tne sight and movements of the eve had been lost although the eve is rapidly relumine 
to normal appearance. ' • r , g 

' Ansmia Treated by Splenectomy. — ^M m-rice Sh.vw, D.M., and L. C. Oeu'er 

F.K.C.S. ' ’ 

Gordon, D., aged 54, builder. First seen on 15.6.44 complaining of "rheumatic nains” 
dispnoea on the slightest exertion, cedema of the ankles and lassitude for the na^t two. 
months. Appetite had been poor for si.x months and he had lost U/ st in t£ pan year 
Hmoiy'.— Previous health good except for gout in 1940 and “rheumatism” in ?942.' ' 
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Family history . — Nothing relevant. 

On examination . — Well covered but with marked pallor of the skin and mucous mem- 
branes. No glands palpable but spleen moderately enlarged and liver easily palpable. 
Hemorrhages present in both optic fundi. Slight oedema. 

Blood-count. — Hb. 28%; R.B.C. ' 900,000 per c.mm.; C.'l. 1-5; leucocytes 1,800 (polys. 
53%, cosinos. 1%, basos. 1%, myclos. 4%, mctamyclos 5%, lymphos. 34%, monos. 2?!). 

On admission to hospital (29,6.44) gastric analysis after histamine showed complete 
achlorhydria. Myelogram, after sternal puncture: myelos. 15%; metamyelos. 12%; polys. 
16%; basds, 1%; lymphos. 1%; megaloblasts 28%; normoblasts 27%. Reticulocytes 
approximately 10% of non-nucleated red cell.s. Vhin den Bergh reaction — Direct; very 
delayed weak positive. Indirect: 2-5 mg. per 100 c.c. 

A diagnosis of- primary aplastic anatmia was made. .,Hc was treated with plexan, 
anahmmin and pentide and received 9j4 pints of blood by intravenous transfusion. By 
these means his blood improved to Hh. 38%; R.B.C. 1,660'000; leucocytes 2,400. 

Operation . — ft was then decided to try splenectomy which was performed by Mr. h. C. 
Oliver on August IS. As all available veins had been used up by previous transfusions, 
preparations were made for an arterial transfusion. Towards the end of the operation the 
anesthetist reported rapid deterioration in the patient’s condition and a pint of blood 
was given directly into the abdominal aorta. The patient made an uneventful recovery 
except for some thrombosis in the veins of his legs associated with a rise in the platelet 
count to 1,126,000. He was di.schargcd from hospital on September 28. 

Report on spleen (Dr. R. G. Waller) ; The spleen is enlarged and weighs 700 grammes.' 

, The histological appearances, apart from diffuse hyperplasia, arc not abnormal. The 
microscopical picture docs not conform to that of acholuric jaundice. 

The latest blood-count (26.1.45): Hb, 88%; R.B.C. 3,800,000 per c.mm.; C.I. I'l; 
leucocytes 13,000 (polys. 60%, cosinos. 3%, lymphos. 8%, monos. 29%). Red cells show 
a moderate anisocytosis and' a slight degree of polychromnsia. Tyro nucleated red cells 
seen in 100 white cells. Platelets 435,000. 

[Alarc/t 9, 1945J 

Cyst-like Calcification in Left Ventricle.-r-CofUTEN.w Evans, M.D. 

C. F., male, aged 57. Five months’ history of cough and sputum. Breathless attacks 
occurred at night, lasting twenty minutes: these were relieved by coughing. Two months 



FIG. 1 — Calcification in left ventricle. Right oblique view. FIG. 2— Antcrio-posterior view. 

ago he becahie short of breath on walking a hundred yards. There was no pnin in the 
chest; cough slight. 

Past history. Not significant, he has not been abroad. 

Examination.— Pale man. Heart not enlarged, no congestive signs. No valve defect, 
rhytlim regular. B.P. 150/96. Few sibili heard over chest. Abdomen normal. Urine 
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norma!. Circulation time (arm to tongue} 16 seconds. Hamoglobin 100%. Sedimenta- 
tion rate I mni. in one hour. Blood W.R. negative. 

Electrocardiogram : T, T, inverted, deep Q-4. Absent R-!. S or Q waves in leads 2 
and 3. 

Radiography shows an oval calcified shadow lying in the left side of the heart, probably 
in the substance of the left .ventricle (figs. 1 and 2). 

Treatment with a potassium iodide and stramonium mixture and ephedrine tablets 
has relieved symptoms. Rest and digitalis did not have anv beneficial effect. 

Dr. A. Elkeles: Calcification may occur in a cardiac aneurysm, but this is 
■usually associated with enlargement of the affected ventricle and a characteristic ventri- 
™‘ 2 r Imlge can often be observed in the radiograph. In this patient the size and the shape 
within normal limits and the cyst-like calcification is within the border of 
'fh '’cntricle, which is confirmed by X-rays taken in the right and left oblique positions. 

Lalcification may also take place in chronic constrictive pericarditis, but in this con- 
oition a rim of calcium is visible along the periphery of the heart and does not produce 
r" ° j®''5uaped, cyst-like appearance. The calcified shadow in this patient might be 
caused by one of the very rare tumours of the heart; it resembled a case of “Calcified 
0^ f he pericardium” published fay Mr. Dickson Wright (1936, Brif. J. Siirg. 23, 612). 

ine possibility of a hydatid cyst may be considered in differential diagnosis. 


Aortic Regurgitation, with Evidence of Stenosis of Innominate Artery. — A. L. Jacobs, 
M.R.C.P. 

Mr. J. A., aged -13. Boarding-house manager (formerly engineer). 

Htstorx.-~At 10 years; “Acute rheumatism” (six months in bed). At 23 years: Acute 
appendicitis. A,t 36 years: Rheumatoid arthritis. From I93S to 19-10, five times in 
hospital for this. At 4l years: Bronchopneumonia. 

complaint . — Increasing dyspnoea and frequent anginoid attacks for si.x months. 
Atoitted to Paddington Hospital 17.2.-15. 

Cardiac signs from previous hospital records — 1938; Ajjic.tl systolic murmur. 1940: 
Aonic diastolic murmur. 1943: Aortic systolic and diastolic munnurs, Corrigan pulse. 

Present condition . — Severe dyspnoea at re-'t. No systemic congestive signs. 

_ Heart — Great left ventricular hypertrophy; arrhythmia (dropped bents, irregular in 
inndence); loud aortic systolic and diastolic murmurs. No thrill. 

\essels — ^Radial: Left, pronounced Corrigan pulse; right, the pulse upstroke appears 
much less sharp. Subclavian : Left, very forcible Corrigan pulse; right, long thrill. 
V’[Ohd: Left, slight thrill; right, long thrill. Anerial blood -pressure; Left arm, 175/40; 
f'ght arm, 155/40. 6 6 

Joints Rheumatoid arthritis, residual deformities. 

p ventricular enlargement. No obvious saccular aneurysm. 

t-.C.G. — Extreme left axis deviation; partial A-V block (P-R interval 0-36 sec., dropped 
®p®|’ S'T, and S-T^ depressed, T, and T, inverted. 

. tracings (Dudgeon) — Left: Sharp upstroke and pronounced pre-dicrotic .notch ; 
'm ’ unucrotic wave, no pre dicrotic notch. 

lood reactions — 1940: W.R. negative, G.C.F.T. positive; 1943- W.R. negative, Kahn R, 
1945; W.R. negative, Kahn R. negative. After provocative dose of 0-3 gramme 
I -A.B. 6.3.45: W.R. negative, Kahn R. negative. 

Ui(;gi,os;V.-_The main interest of this case lies in the tetiology. The development of 
e aornc lesion after the age of 38 years, the anginoid attacks and the evidence of involve- 
oth"^ w orifices of the great arteries support a diagnosis of specific aortitis. On the 
er hand there is no general aortic dilatation, the blood W.R. has been persistently 
cgative and there is a history of rheumatic fever during childhood. The 'clectrocardio- 
g apbic changes might.be accounted for by either :etiology. The tetiological question is 
ntier complicated by rheumatoid arthritis. 


that not too much attention should be naid to the history 
nosis inequality of the radial pulses he favoured the diag- 


Cewico-Facial Actinomycosis. Penicillin Therapy.— -E. C. B. Butleu, F.R.C.S. 
wac months’ swelling of the left .side of her face and jaw; a tooth 

® treated as an osteomyelitis of the lower jaw. 

round Emergency Hospital. There was an indurated swelling 

d the angle of the lower jaw with many sinuses. X-rav showed no Imnv , 1 :^ 0 ..,.° 

Culture of the nus (Dr. Valentitle): Actinomybsis. Penicillin'-senritive ° 

2 nitilion uMw "" P®"‘®illin given intramuscularly every day for a total dosage of 
9.3.4o; All sinuses healed, no pain, no pyre.xia and very little induration left. 
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This patient had no specific therapy except penicillin. Her surgical treatment consisted 
in draining superficial collections of pus from time to time. The immediate response to 
penicillin therapy was very good, and even if there- is a relapse at a dater- date -healing 
occurred much more rapidly than is usually the case. 

Comment . — Since the introduction of chemotherapy it has been increasingly obvious 
that there are many pathogenic strains of actinomyces. We have found some which are 
sensitive to penicillin, otliers to propamidine and some to gentian violet. This immcdiatelv 
opens up fresh fields for local and systemic therapy. In the past our treatment consisted 
in a course of potassium iodide working up to 200 grains a day for many weeksj drainage 
of any obvious abscess followed up by a course of radiotherapy. 

A small series of 20 inframandibular infections all recovered under this treatment and 
were well when followed up from six months to three years. Healing, however, often 
took over six months. Since the introduction of penicillin we give systemic penicillin to 
those cases which are sensitive; in others injection of propamidine jelly or gentian violet 
into the sinus appears to shorten the duration of the infection. Radiotherapy is still of 
value. Propamidine is also very efficient in destroying secondary infection with haimolytic 
streptococci if present. 

Potassium iodide- is now no longer given as a routine procedure, ^^'e have not found that 
the sulphonamides gave any permanent benefit, po.ssibly because their action may only 
•affect the secondary infection which is nearly always present. 

Carcinoma of Lower End of (Esophagus. Radical Resection witli CEsophagogastrostomy 
by a Left Transpleural Approach. — ^IvoR Lewis, MS. 

Mrs. A. C. M. Housewife, aged 56. Admitted to North Middlcse.x Hospital July H, 
1944. 

History . — Ahvays had good health -until a month before admission, tvhen she noticed 
some difficulty in swallowing which was not very serious. No loss of weight. She was 
seen by Mr. F. D. Cairns, who diagnosed carcinoma of oesophagus and referred her as 
probably an .operable case. 

On admission - — A short, alert, healthy-looking woman, who can still swallow most 
ordinary food with little difficulty. Fairly fat. Clinical examination negative. 

Investigations. — ^X-rays (Dr. Holdsworth) : Carcinoma involving lowest 2 in. of oesopha- 
gus (fig. 1). (Esophagoscopy (I.L.) ; Exuberant neoplasm lower end of oesophagus (at 
30 cm. — a short patient). Histology (Dr. H. Rogers); Adenocarcinoma. 

Operation (July 19, 1944). — Left transpleural oesophagectomy tvith oesophagogastrostoniy, 
in one stage. Anaesthetic (Dr. Faux): Endotracheal tube, closed circuit ether- and 



FIG. 1. — Mrs. A. C. M., showing carcinoma 
of cardia. 


FiG. 2.— 'Mrs. A. C. M.> showTng anastomosis in 
left thorax. 


oi caruxit. icx*. utuxuA. 

oxveen, respiration “controlled” during latter lialf of time. The left Sth rib from neck 
to carti'laee was removed. The lowest 2 in. of oxsophagus (va.s a solid cylinder of growtli, 
areolar tissue outside condensed but not adherent. Using “guy-ropes” of nape, the distal 
mson'liacus was dissected free as far as aortic arch. Tlie diaphragm iv.as then di\’ided 
r-,d!allv and the stomach brought up into left pleura. A wedge of cardia was resected 
with msonhaeus and gap in stomach closed. A gastric bed tv.as then made along posterior 
mSi^tinum^iip to the arch of the aorta. This was securely .sutured in place, the 
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oesophagus laid on it, and then an end-to-sidc anastomosis performed using interrupted, 
fine silk sutures, closely placed, throughout in two layers. A few sutures were inserted 
in the diaphragm but 'so that a finger could .still be passed alongside. An intercostal 
catheter was connected to a waterseal bottle. Two pints of blood were transfused during 
operation. Condition at end of operation was ver\' good. Pulse S4. 

Progress: — ^Two days after operation she started regurgitating some “black fluid" every 
time she coughed, which proved to be stale blood and gastric contents (16 oz. residue) 
and caused some an.xiefy. It appeared that the post-operative oedema was enough to 
occlude the hole left in the diaphragm. It was treated by gentle suction and washing 
out through Ryle's tube twice a dav. On the fifth day, to spare her veins, a jejunostomy 
was done under a local anssthetic and die opportunity taken to feel the gap in the 
diaphragm. It was not unduly tight. However a large catheter was passed up into 
thoracic stomach, with its lower end in duodenum. This helped to keep the dilated 
upper chamber drained till the stomach regained its tone. The gastric contents steadily 
became cleaner, the emptying was studied by small barium swallows and as soon as 
It was satisfactoiy — on the ninth day — she was allowed to take fluids (fig. 2). Tire drainage 
from the pleura was only 3 or 4 oz. in all and the intercostal tube was removed after two 
'reeks as the discharge tvas clean. The jejunostomy tube was taken out after three 
"eAs. She got up on the seventeenth day. 

Her wounds healed by first intention. Di.scharged on August 20, 1944, taking full 
ordinary diet, the only injunction being to avoid hard or too bulky food. 

She has remained verv well rrich no night regurgitation. She does her ordinarv 
housework. 

Carcinoma of the (Esophagus. Radical Resection with (Esophagogastrostomy for a 
Midthoracic Growth by a Right Transpleural Approach. — ^Ivok Lewis, M.S. 

P. R., a metal-polish tvorker, aged 66, wa.s admitted to North Middlesex Hospital on 
August 4, 1944. 

History . — Always a healtliy man until four months before admission, when he began 
to get difficulty with swallowing. 

On admission. — A wasted, rather pale man, who could only swallow fluids. 



FIG. 2.— P. R., X-ray April IS, 1845, showing 
cesophsgogasirostomy in right thorax, 

investigations. — X-ray: Neoplastic stricture of middle third of cesophagus at the level 
. of the bronchus (fig, 1). CEsophagoscopy (IL,.) August 5, 1944 ; A carcinomatous stricture at 
32 cm. papilliferous, reasonable lateral mobility . Histologs'; Squamous carcinoma. 

Operations. — I. August 7, 1944; Preliminary laparotomy. No secondarj- spread. 

Therefore the upper half of the stomach was mobilized. A ’%^'itzel jejunostomy with a 
12 catheter completed this short operation. Bv August 20 he was unable to' swallow 
• anything. 
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This patient had no specific therapy except penicillin. Her .surgical treatment consisted 
in draining superficial collections of pus from time to time. The immediate response to 
penicillin therapy was very good, and even if there- is a relapse at a -.later- date diealing 
occurred much more rapidly than is usually tlie case. 

Comment . — Since tire introduction of chemotherapy it has been increasingly obvious 
that there are many pathogenic strains of actinomyces. We have found some which are 
sensitive to penicillin, others to propamidine and some to gentian violet. This immediately 
opens up fresh fields for local and systemic therapy. In the past our treatment consisted 
in a course of potassium iodide working up to 200 grains a day for many weeks, drainage 
of any obvious abscess followed up by a course of radiotherapy. 

A small scries of 20 inframandibular infections all recovered under this treatment and 
were well tvhen followed up from six months to three years. Healing, however, often 
took over six months. Since the introduction of penicillin we give systemic penicillin to 
those cases which are sensitive; in others injection of propamidine jelly or gentian violet 
into the sinus appears to shorten the duration of the infection. Radiotherapy is still of 
value. Propamidine is also very efficient in destroying secondary infection with ha.’molytic 
streptococci if present. 

Potassium iodidels now no longer given as a routine procedure. W'e have not found that 
the sulphonamides gave any permanent benefit, possibly because their action may only 
•affect tile secondary infection which is nearly always present. 

Carcinoma of Lower End of CEsophagus. Radical Resection witli CEsophagogastrostomy 
by a Left Transpleural Approach. — Ivor Lewis, M.S. 

Mrs. A. C. M. Housewife, aged 56. Admitted to North Middlesc.x Hospital Julv H. 
1944. 

History . — Always had good health .until a month before admission, ivhen she noticed 
some difficulty in sivallowing which was not very serious. No loss of weight. She was 
seen by Mr. F. D. Cairns, who diagnosed carcinoma of oesophagus and referred her as 
probably an .operable case. 

On adtnission . — A short, alert, healthy-looking woman, who can still swallow most 
ordinary food with little difficulty. Fairly fat. Clinical examination negative. 

Investigations. — X-rays (Dr. Holdsworth): Carcinoma involving loivest 2 in. of oesopha- 
gus (fig. 1). Olsophagoscopy (I.L.); Exuberant neoplasm lower end of cesophagus (at 
30 cm. — a short patient). Histology (Dr. H. Rogers): Adenocarcinoma. 

Operation (July 19, 1944). — Left transpleural oesophagectomy with ocsophagogastrostomy, 
in one stage. Antesthetic (Dr. Faux): Endotracheal tube, closed circuit ether and 



Mrs. A. C. M., showing carcinoma FiG. 2.— Mrs. A. C. M.> showing anastomosis in 

of cardia. left thorax. 

oxvKcn, respiration “controlled” during latter half of time. The left 8th rib from neck 
to cartilage was removed. The lowest 2 in. of oesophagus was a solid cylinder of growtli, 
areolar tissue outside condensed but not adherent. Using “guy-ropes” of tape, the distal 
dissected free as far as aortic ardi. The diaphragm wa.s then divided 
; stomach brought up into left pleura. A wedge of cardi.a "as resected 
and gap in stomach closed. A gastric bed was then made along posterior 
t to the arch of the aorta. This was securely sutured in place, the 
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President — Sik Arthuh ilAcXALn,-, K.C.B., 3I,D. 

[March 7, 1945] 

ert Hooke, M.D., F.R,S., with Special Reference to His Work 
in Medicine and Biology a 

Hekry \V. Robixson, 

Librarian of the Royal Society. 
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II. August 28, 19-t-I: Transpleural tcsophagectomy under ether and oxygen anesthesia, 
intratracheal tube, CO, absorber (Dr. Faux). The right 6th rib was removed. ' The 
growth was found to extend from just below the vena azygos major for 2^2 in. di.stally. 
Several lymphatic glands were involved. The gullet w:is dissected free down to the 
diaphragm. The cardia and fundus and finally four-fifths of the stomach, with attached 
omentum, were brought up into the right pleural cavity. The oesophagus from vena, 
azygos to cardia was resected and the gap in the stomach closed. After preparing a 
“gastric bed” to take the oesophagus, and fi.xirig it securely high up along the po.sterior 
mediastinum with multiple sutures, the stump of the gullet was anastomosed end-to-side 
to the fundus. Condition at the end of operation was good. 

Progress. — Two days after operation some oedema developed at the bases, which cleared 
up after a pint of concentrated blood serum. (Blood protein had fallen to 5-5%.) For 
the first fortnight he was only allotved stvccts or ice by mouth. The jejunostomy was 
ample for his sustenance — he was getting milk and glucose, 4 to 6 pints a day, by this 
route. From the second day a Ryle’s tube was pns.=ed into his stomach .daily, the 
contents aspirated and gently washed out. On the fourteenth day he began feeds by 
mouth, increasing steadily as gastric emptying was shown to be good by X-rays. He 
ivas allowed to get up from the seventh, day and was walking downstairs and into the 
garden on the twelfth day. The intercostal drain gave no trouble and was left out’ at 
the end of two weeks. There had been only slight infection by S. pyacyaneus. On 
discharge he had a good appetite, was able to eat anything without discomfort and was 
putting on weight. Condition now good, has gained 34 lb. (fig. 2). No regurgitation. 

[tVo/c. — It is hoped to jtublish elsewhere an account of this new procedure for carcinoma 
of the mid-Qjsophagus.j 

Excision of the Parotid Gland with Preservation of the Facial Nerve. Three Cases. — 
H. A. Kidd, F.R.C.S.Ed. 

(1) Mrs. A. F. G., aged S3. Admitted 5.11.43. Hard tumour in upper part of parotid, 
not circumscribed. History of a swelling in right side of face for one year, gradually 
increasing in size; 'swelling and pain. 

9.11.43; Gland resected under intratracheal gas, oxygen and trilehc (Dr. Helen Barnes), 
and a rubber tissue drai’n inserted for forty-eight hours. 

Convalescence uneventful, but there was a considerable degree of facial palsy. A 
facial splint was applied and electrotherapy given. Complete recovery in six months. 

Report on section (Dr. Roland John) : Lipomatosis and atrophy" of parotid and salivary 
gland. . , 

(2) Mrs. E. R., aged 44.' Admitted 31.12.43 with history of nine weeks’ swelling in 
the parotid; no pain on mastication. Tonsillectomy in 1930. Swelling of the upper 
cervical glands had preceded the occurrence of the tumour. 

On examination . — A very hard, fixed .swelling in the position of the prc-auricular gland, 
about the size of a cherry. B.P. 180, '100. Che.st X-ray: Negative for tuberculosis. 
Cervical glands not enlarged. 

At operation (4.1.44) a tumour the size of a hazel nut was found in the substance of . 
the parotid, and the whole gland was completely excised. The tvound was drained and 
convalescence was uneventful. 

On section the tumour contained thick green pu.s. Report (by Dr. Roland John): (1) 
Caseous tuberculosis of lymphatic glands lying in I relation to serous .salivary gland. (2) 
Slight fatty atrophy of otherwise normal 'serous salivary .gland. 

The caseating gland belonged to the intraparotid group, and was in relation to the 
external carotid arter)'. Facial paresis was present after operation, but responded to the 
same treatment as Case (1). 

(3) Mrs. L. "W'., aged 39. Admitted 29.1.44, complaining of a swelling which had been 
present since -influenza just after Christma.s. Tlie tumour had been incrca.sing in size, 
was tender on pressure and fi.xcd. Cervical glands not enlarged; occasional rise of 
temperature to 99%. Che.st X-ray negative for tuberculosis, but the condition was thought 
to be tuberciilou.s. 

Operation (1.2.44) under pentothal, ga.s, oxygen and chloroform (Dr. Mittcll): Gland 
excised and facial nerve dissected out. Wound was closed with drainage. During con- 
valescence there was some pyrexia which responded to M & B 760. 

Patient discharged 12.2.44. Similar after-treatment to that of previous cases. Complete 
recovery. 

Report (Dr. Roland John): (Sections 1, 2) Subacute inflammation of parotid salivary 
Mand. (3, 4) Subacute inflammation of hmiphatic glands. 

^ This case would, verv probablv, have recovered without operation, but in view of the 
historv operation was thought to' be advisable if the facial nerve could be preserved. 
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Similar remarks occur almost daily throughout the Diary. 0£ particular interest are 
hi.s references to the illnesses of Bishop Wilkins (Bishop of Chester), Sir Robert Moray 
and others. 


On November 16, 1672, he reports : “Lord Chester desperately ill of the stone, stoppage 
of urine 6 days. 4 red hot oyster shells quenched in a quart of cyder and drank vvas 
advised by Dr. Glanviil. Dr. Goddard advised blisters of canthafides applied to the 
neck and feet or to the veins.” And two days later: “At Lord Chesters, he was desperately 
ill and his suppression continued”, and on the following day he recorded that the Lord 
Bishop of Chester had died about 9 in the morning of a suppression of urine. Two 
days after that he says: “Dr. Needham brought in an account of Lord Chesters having 
no stoppage in his uriters nor defect in bis kidneys. There was only found 2 small stones 
in one kidney and some little gravel in one ureter but neither big enough to stop the 
a'ater. Twas believed his opiates and some other medicines killed him, there being no 
visible cause of his death.” Regarding Sir Robert Moray, Hooke tells us on Julv 4, 1673: 
“This evening Sir Robert Moray died suddenly being choked with flegme in endeavouring 
to vomit.” He had died at Lord Chancellors and about an hour before his death drank 
t glasses of cold water. On the following day he wrote : “Sir Robert Moray’s face taken 
off, his body opened by Sir Charles Scarborough at the King's command. Found very 
entire and sound and nothing amissc and no visible cause of his death.” Perhaps, he. 
too, died through taking too much medicine. Here are other short e.xtracts from the 
Diar)'; "At Sir Jonas Mores, sick, he was cured of a sciatica by fomenting the part for an 
horn: with hot steams, afterward chafing in oils with a rubbing hand and heated firepans, 
which gave him sudden ease.” “Sir Theodore Devaux told me of Sir Thomas Mayern's 
cure of stone in kidneys by blowing up bladder with bellows.” “Mrs. Tillotson told me 
that an ounce of castile soap boiled in a pint of ale till the ale was half consumed and 
drank warme was a sure medicine for the yellow jaundice, which had been often tried 
with certain effect.” 


And now to pass on to the work which Hooke did in biology and medicine. He achieved 
1 ms in these fields than in any other branch of science, but what he did do undoubtedly- 
added to the knowledge of his contemporaries and has been of some importance and 
help for later generations. The improvement he made in the construction of the 
microscope, and the work he performed with the aid of it, led to some of his most 
important discoveries. He attached a field or middle lens to the microscope and made 
other minor improvements. With this microscope he made numerous observations and 
communicated them to the Royal Society. In 1665 he published them in a volume 
entitled MicrograpMa, or Some Physiological Descriptions of Minute Bodies made by 
Magnifying Glasses. This is the first important book on the microscope and the first 
to give drawings made from objects under the microscope. The following passage from 
the preface to his book will emphasize the dilficvdtics with which Hooke had to contend 
J? making those remarkable drawings, especially when we remember the very poor 
lighting that was available: “I endeavoured first to di.scover the true appearance and 
next to make a plain representation of it. This I mention because of those kind of 
objects there is much more difficulty to discover the true shape, than of those visible to. 
the naked eye, the same object seeming quite differing in one position to the light, 
from what it really is and may be discovered in another. And therefore I never began 
to make any draught before, by many examinations, in several lights and in 
sewral positions to those lights, I had discovered the true form. For it is exceeding 
mfficult in some objects, to distinguish between a proininencv’ and a depression, between 
a shadow and a black stain, or a reflection and a whiteness in the colour. The eves of a 
tly in One kind of light appear almost like a lattice, drilled through with abundance of 
small holes. In the sunshine they look like a surface covered with golden nails, in another 
posture, like a surface covered with pyramids, in another with cones, and in other postures 
flmte other shapes, but that which exhibits the best, is the light collected on the 
object, by those means I have already described,” 

Hie Micrographia contains many biological observations, including among others 
spontaneous generation arising from the putrefaction of bodies, the nature of the vecreta- 
lon of mould rnushrooms, sponges, &c. Hooke indicates how the stinging min of n1?trie 
CTeated and discourses on the poisoning of dans. He gives a description 'of the shane 
S sting of a bee and demonstrates the contriv.-!nce and fabric 

and use of the head, feet and 
He 1 ^'^/P^aks of the generations of insects and discourses uoon their .rctions 

c anaKses the fabne of the spider, making observations on the huntine snider He 
describes a flea and a louse and gives tremendously enlarged drawings of them. Hooke 



486 


Proceedings of the Royal Society of Medicine IS 

In this latter office he was principally responsible for rebuilding the City of London 
after the fire. In addition, he assisted M^rcn in' the rebuilding of St. Paul’s and many of 
die City churches. Hooke built the A'lonunicnt, the home of the College of Ph\’sicians 
in Warwick Lane, Bedlam Hospital at Aioorfields and many other important structures. 
Much more credit would have been given to Hooke to-day had he been able to have 
rebuilt London according to his own plan. Tlic proprietors were in such a hurry to get 
their premises back and the expense involved in any complete rebuilding plan was so 
large for an impoverished exchequer, that it was only possible to rebuild on the old 
foundations. The same thing may easily happen after this w’ar. Expediency may out- 
weigh beauty of design and elaboration of plans in rebuilding London, and so we may 
find in die end the City looking much the, same in the future as before the war. Much 
will have to be constructed on old foundations and old alignment!!. 

Hooke was a tireless experimenter and the inventor of numerous valuable devices. He. 
claimed over 100 inventions and it seems that his claim could be substantiated. Among 
his inventions were the anclior-escapemcnt, which brought about a revolution in clock- 
making; his balance-spring, still found in our watches, which made possible the chrono- 
meter; his law of spring forms the basis for die theory of elasticity as employed by 
engineers, and his universal joint is an e.sscntial feature in transmission gear and for 
other purposes. He introduced freezing point as zero in the thermometer scale and 
made improvements in ' the microscope, die telescope and the air-pump. No wonder 
that John Aubrey, referring to Hooke, declared: “He is certainly the greatest mechanick 
this day in the World.” In every branch of science then known, Hooke made important 
discoveries. The Royal Society expected him to produce experiments at each meeting 
and it was because he had to turn continually from one subject to anodicr that he was 
never able to complete the investigation of any one vital subject. Questions were asked 
of him week by week and it hardly mattered w'hat the subjects were, Hooke managed 
to give a more or less satisfactory answer. He was a man of keen intellect and although 
many of his replies were conjectures, diey almost invariably turned out to be very near 
the truth. Many of his discoveries are of great value even to-day. 

Although the variety of the experiments performed by Hooke was endless, there was 
always some practical object in view. Pepys mentions many discourses widi Hooke and 
refers to them in his Diar)'. He doubted, Hooke’s claim to “tell how many strokes a fly 
makes with her wings” remarking that it was “a little too much refined’ . In another 
entry Pepys says: “This noon I met with Mr. Hooke and he tells me the dog whidi 
was filled with another dog’s blood at the College the other day is very well and like to 
be so as ever, and doubts not its being found of great use to men.” It tvill be remembered 
that, at that time, there was much discussion and experimentation regarding blood trans- 
fusion. Pepys also wrote that Hooke “is the least and promises tlie most of any man in 
the world that ever I saw”. And Evelyn says: “I called at Durdans, where I found Dr. 
Wilkins, Sir William Petty and Mr. Hooke, contriving chariots, new rigging for ships, 
a wheel for one. to run races in and other mechanical inventions; perhaps three such 
persons together were not to be found elsewhere in Europe for parts and ingenuity.” 

Hooke eventually became a doctor of medicine, but he knew little of the cau.se and 
cure of disease. This was the case with many' of the doctors of the seventeenth century. 
They did not realize that most of the minor ills and pains were caused by eating and 
drinking too much. At the least pain medicines were taken in quick succession and all 
kinds of remedies were tried. We have many instances of this in a Diary- which Hooke 
kept during the last tliirty years of his life, parts of which have been published. Although 
these references to medicine are more amusing than instructive they do give an idea 
of the state of medicine in those days and emphasize the differences in opinion regarding 
diseases and cures. 

Hooke had' a weak stomach, but he made things worse by much eating and drinking 
which aggravated the trouble. Referring to himself on January 1, 1675, he says "cat 
meat and drank chocolate that rectified stomach and made me sleep well”, and on the 
following day he wrote : “Could not sleep after chocolate till' eating salt beef at 2 in the 
morning.” Some days later he “Drunk claret which much disordered me, .slept very 
little; after drinking ale, slept well”. He further mentions that Madam Tillotson told 
him that “a soveraine remedy for the falling sickness was made out of the mossc of a 
man’s scull” and that “Sir Christopher Wren told of killing die worms witli -burnt oyle” 
and “of curing his lady of a thru.sh by hanging a bag of live boglice about her neck”. 

Mr. Wild told him “that the blood of a black cat would cure chilblains”. 

> ne Diary of Robert Hooke (1035). Edited by H. VT. Robinson and W. Adams, London. 
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completed, many of the great discoveries of the seventeenth centurv-. Hooke's conception 
of the subject, however, is clear, simple and steady.” “I do not know a more unaccount- 
able thing in the histort’ of sdence than the total oblivion of this theory of Dr. Hooke, 
so clearly expressed and so likely to catch attention." “Had Dr, Hooke’s fortune allowed 
him to multiply experimems, I make no doubt but that he would have stood next to 
Kewton in philosophical rank.” 

In the early days of the Royal Society the microscope played a great part in scientific 
discovery. So also did the air-pump, which was constructed for Robert Boyle by Hooke. 
He carried out e.\periments with the air-pump on animals, and plants, especially with 
regard to respiration and c.vhausdon. Hardly a meeting passed without Hooke being 
requested to prosecute his inquiries into biological subjects. His first e.xperiments were 
made to describe the nature and quality of air. We read that on May 6, 1663, he was 
ordered “to bring in some experiments concerning the condensation of air, in order to 
make them in the compressing engine and explain ; llTiat animals will live in it, and 
what die? How those mat live endure it? Whether pleasantly or with regret; if it seem 
painful to them and offensive? Whether it make them nimble and acute, or dull and 
sleepy?” The answer to these and to many other queries were given in papers published 
in the Philosophical Transactions. Hooke's work on respiration was, undoubtedly, of an 
elementary character, but we must remember that knowledge of this and other allied 
subjeas was meagre in the seventeenth century. His experiments included many on 
. animals to see how long they would keep alive in a dosed chamber and hou- soon revive 
after blowing fresh air into^ their lungs. AValler remarks that this “plainly .shows the 
Use of air and the difference between venal and arterial blood”. Hooke made a trial 
with a bladder, how long the same .tir would sers-c for re.spiration without the supply of 
fresh nir; and he found that it served for five inspirations, though with difficulty. He 
later made an experiment of shutting up in an oblong glass a burning lamp and a chick; 
and the lamp went out within two minutes, the chick remaining alive and lively enough- 
He next tried the experiment of respiring the same air, both in a glass immersed 'in 
cold water, and in a bag. Mr. Ballc respired in the glass 30 rimes, Dr. Mcrret 36, Mr. 
Hooke 13 and the operator 56. Then the same was tried in a bag, ivhere Mr, Hooke 
respired 19 times in one minute and Dr. Merret 76 times in three minutes. \Mien tried 
again, but this time with warm ivafcr, the operator respired 26 times in T 52" and Mr. 
Hooke 24 or 25 times in 1' 50". 


On April 6, 1664, an account was given by Mr. Hooke of two birds, that were put, one 
Huo a glass with common air, closed irith clay; the other into the compressing engine 
with common air likewise, hut closed with cement. The bird in the glass, after it had 
been kept there eight hours, remained alive and pretty ivell; but the other bird closed 
up with cement, died within the same time. A few weeks later Mr. Hooke acquainted 
the Society with the success of the experiment made upon a dog cut open alive and kept 
so for above a whole hour, by means of a pair of bellows and a pipe thrust into the 
windpipe of the dog; whereby the lungs being blown, the heart continued bearing for 
a long while after the thorax and bellv had been displayed, and a great part of the 
diaphragm cut away. In a letter to Boyle, dated November 10, 1664, Hooke savs; "Tbe 
other experiment (ivhich I shall hardly, I confess, make again, because it was cruel) was 
"ifh a dog, which, by means of a pair of bellows, wherewith I filled his lungs, and 
suffered them to empty again, I was able to preserve alive as long as I could desire,' after 
I had wholly opened the thorax, and cut off all the ribs, and opened the belly. ' Nav 
1 kept him alive above an hour after I had cut off the pericardium and the mediasrinnm' 
and had handled and turned his lungs and heart and all the other pans of its bodv, as 
I pleased. My design was to make some inquiries into the nature of respiration.” After 
these few e.xperiments on animals Hooke felt himself quite unable to face anv further 
rtvisections for we find that on later occasions, when asked to perform similar experiments 
he excused himself and suggested that others should do the work. , ' 
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oevote most of his time after the first few years in London to problems conceriiine phvsic 
snd mechanics, 'of ivhich he was much more the master. & r .> 

Robert Hooke died on March 3, 1 70.3, and as a mark of respect all the Fellows of the 
Royal Society then in London attended his funeral. If his work in medicine and b!olo»v 
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was the first to apply the microscope to the examination of the structure of plants and is 
rightly given the credit for the discovery of the cells in plants. It is scarcely po.ssible to 
compute the number of tire cells in plants with accuracy in view of tlieir' extreme minute- 
ness. Hooke numbered in a line l/18th part of an inch long not fewer than 150 
vessels; therefore, he added, in a line an inch long, there must be 2,700, and in a surface 
of a square inch 7,290,000 vessels. These facts he verified by other observations on 
decayed wood, in which the vessels were empty. He says that in very close and dense 
wood, the vessels arc still more minute than in the e.vamjtles given. Although Hooke in 
the Micrograpbia admitted that he had never found anything that had the appearance 
of valves, he did mention subsequently, at a meeting of the Royal Society, that he had 
discovered valves in the povifs of ivood and seen them cross the pores. 

Mr. Clifford Dobell, in his book on Leeuwenhoek®, gives the credit to Hooke for the 
discovery of' bacteria and perhaps this was his outstanding achievement in medicine. 
Hooke repeated Leeuwenhoek’s experiments on animalcules and records that some of 
them^ were^ so exceeding small that millions of millions of them might be 
contained in one drop of water. ^ In writing to Leeuwenhoek stating that . he 
had verified the former’s observations concerning the small animals discovered in 
pepper-water, Hooke said : “Having steeped them in rain tvatcr, pepper, wheat, barley, 
oats, peas and several other , grains, and having fitted un some microscopes which had 
lain a long while neglected I having been by other urgent occupations diverted from 
making further inquiries with that instrument, I began to examine all those several 
liquors and though I could discover dit'crs very small creatures swimming up and doivn 
in every one of those stcepings and- even in ram itself and that diey had various sh.ipes 
.and differing motions, yet I found none soe c.vceedingly filled and stuffed as it ivere with 
them as was the water in which some comes of pepper had been steeped. Of this the 
President and all the’ members present were satisfied and it seems very wonderful that 
there should be such an infinite number of animals in soe imperceptible a quantity of 
matter. That these animals should be soe perfectly shaped and indeed with such 
curious orjjans of motion as to be able to move nimbly, to turne, stay, accelerate and 
retard tlieir progress at pleasure, and it was not less surprising to find that these tvere 
gygantick monsters in comparison of a lesser sort which almost filled the water.’’ Mr. 
Dobell says that it seems clear that the “gygantick monsters’’ were protozoa, while those 
of the “lesser /sort’’ were bacteria. Mr. Dobell believes that this is the first mention of 
the discovery of any of these organisms in infusions of wheat, barley, oats and peas, and 
says “it is, therefore, unfortunate that Hooke never wrote any further descriptions of the 
organisms he discovered.’’ ’ , 

It is curious that one of the most interesting of Hooke’s contributions to scientific 
thought, namely, his theory of combustion; should have sunk into comparative oblivion. 
Robison mentions the matter in his edition of Black’s Lectures on Chemistry and speaking 
of Hooke’s discovery of the role of oxygen in combustion says: 

“It tvas seen, in all its extent and importance, by Dr. Robert Hooke, one of the greatest 
geniuses and most ardent inquirers into the operations of nature. Dr. Hooke proposed 
this theory in considerable detail in his Micrograpbia, published in 1665, and makes it an 
important doctrine in his Cutlerian Lectures. His Lainpas contains a most accurate 
explanation of flame, which cannot be surpassed by any performance of the present day.’’ 
Hooke describes his theory very briefly in the following words : 

(1) The air in which we live, and breathe, and move, and which encompasses and 
cherishes all bodies, is the universal solvent of all inflammable bodies. 

(2) -This action it performs not till the body be sufficiently heated, as we observe in 
other solutions, 

(3) This action of dissolution produces the great heat which we call fire. 

(4) It 'acts with such violence as to agitate the particles of the diaphanous body air, 
and to produce the elastic pulse called' light. 

(5) This action, or dissolution of inflammable bodies, is performed by a substance 

inherent in, and mixed with the air, that is like, if not the very same, with that which is 
fixed in saltpetre. , , . 

(6) In this dissolution of bodies by the air, a part of the body, uniting with the air, is 
dissolved or turned into air, and escapes and flies about. 

(7) As one part is thus turned into air, so another is mixed with it, but forms a coagu- 
lum or precipitation, some of which is so light as to be carried away with the air, while 
other grosser and heavier matters remain behind. 

Referring to this Robison says: “Can anything more be wanting to prove that this i,s 
the same with the modern theory of combu-stion? , The eager mind of Hooke, attracted 
bv every appearance of novelty, «as sarisficd with the general notion of a great subject, 
and immediately quitted it in chase of some other interesting object. Had lie not been 
thus led off by a new pursuit, this wonderful man would not only have anticipated, but 

» ,4fltOTy van Uzuvirnhotk and hU “ Little Ammah.'’ London, 1032. ' 
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^ . ccniplcted, many of the great discoveries of the seventeenth centurv’. Hooke’s conception 
\ of the subject, however, is clear, simple and steady,” “I do not know a more unaccount- 
able thing in the history of science than the total oblivion of this theor)' of Dr. Hooke, 
so clearly expressed and so likely to catch attention.” “Had Dr. Hooke’s fortune allowed 
him to multiply experiments, 1 make no doubt but that he would hate stood next to 
Newton in philosophical rank.” 

In the early days of the Roj’al Societv the microscope played a great pan in scientific 
\ discovery. So also did the air-pump, which was constructed for Robert Boyle by Hooke. 
He carried out e.vperiments with the air-pump on animals, and plants, especially with 
regard to respiration and exhaustion. Hardly a meeting passed without Hooke being 
requested to prosecute his inquiries into biological subjects. His first experiments were 
, made to describe the nature and quality of air. We read that on May 6, 1663, he was 
1 ordered “to bring in some e.xperiments concerning the condensation of air, in order to 
make them in the compressing engine and explain: What animals will live in it, and 
what die? How those that live endure it? WTiether pleasantly or with regret; if it seem 
painful to them and offensive? Whether it make them nimble and acute, or dull and 
sleepy?” Tlie answer to these and to many other queries were given in papers published 
in the Philosophical Transactions. Hooke’s work on respiration was, undoubtedly, of an 
eletnentaiy character, but we must remember that knowledge of this and other allied 
subjects was meagre in the seventeenth centurv-. His experiments included many on 
. animals to see how long thev would keep alive in a dosed chamber and how soon revive 
after blowing fresh air into their lungs. Waller remarks that this “plainly shotvs the 
use of air and the difference between venal and arterial blood”. Hooke made a trial 
d'-itii a bladder, how long the same air would serve for re.spiration without the supply of 
fresh air; and he found that it served for five inspirations, though with difficulty. He 
later made an experiment of shutting up in an oblong glass a burning lamp and a chick; 
and the lamp went out within two minutes, the chick remaining alive and lively enough. 
He next tried the experiment of respiring the same air, both in a glass immersed* in 
cold water, and in a bag. Mr. Balle respired in the glass 30 times. Dr. Merret 36, Mr. 
Hooke 13 and the operator 56. Then the same was tried in a bag. where Mr, Hooke 
respired 19 times in one minute and Dr. Merret 76 times in three minutes. k3Tien tried 
again, but this time with warm water, the operator re.spired 26 times in 1' 52" and Mr. 
Hooke 24 or 25 times in T 50". 


On April 6, 1664, an account was given by Mr. Hooke of two birds, that were put, one 
into a glass with common air, closed with day; the other into the compressing engine 
with common air likewise, but closed svith cement, llie bird in the glass, after it had 
been kept there eight hours, remained alive and pretty well; but the other bird dosed 
up with cement, died within the same time. A few weeks later Mr. Hooke acquainted 
uie Society with the success of the experiment made upon a dog cut open alive and. kept 
so for above a whole hour, by means of a pair of bellows and a pipe thrust into the 
Windpipe of the dog; whereby the lungs being blown, the heart continued beating for 
a long while after the thorax and bellv had been displayed, and a great part of the 
diaphragm cut away. In a letter to Boyle, dated November 10, 1664, Hooke says: “iHie 
other experiment (which I shall hardly, I confess, make again, because it was cruel) was 
wiffi a dog, which, by means of a pair of bellows, wherewith I filled his lungs, and 
^ T w them to empty again, I was able to preserve alive as long as I could desire," after 
1 had wholly opened the thorax, and cut off all the ribs, and opened the belly. Nay, 
t kept him alive above an hour after I had cut off the pericardium and the medi’astinurn" 
and had handled and turned his lungs and heart and all the other parts of its bodv, as 
I pleased. My design was to make some inquiries into the nature of respiration.” After 
■these few experiments on animals Hooke felt himself quite unable to face anv further 
Jtvisections for we find that on later occasions, when asked to perform similar experiments 
he excused himself and suaeested that others should do the work TT» t — ’ 


suggested that others should do the work. He continued to 

, los jucas regarding plants and the smaller animals but was inclined to 

erote niosi of his time after the first few years in London to problems concerriine ohvsics 
nd mechanics, ’of which he was much more the master. ” ' 

Hooke died on March 3, 1703, and as a mark of respect all the FeUows of the 
aDne'!r!°r^ then m London attended his funeral. If his work in medicine and bioloev 
appears to us in these times to have been superficial and trivial it ^ 


is ^ become unrecognizable. The least we can do is to accord to him the credit that 
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was the first to apply the microscope to the examination of the structure of plants and is 
_ rightly given the credit for the discovery of the cells in plants. It is scarcely possible to 
compute the number of the cells in plants with accuracy in view of their extreme minute- 
ness. Hooke numbered in a line l/18th part of an inch long not fewer than ISO 
vessels; therefore, he added, in a line an inch long, there must be 2,700, and in a surface 
of a square inch 7,290,000 vessels. These facts he verified by otlier observations on 
decayed wood, in which the vessels were empty. He says that in very close and dense 
wood, the vessels are still more minute than in the examples given. Although Hooke in 
the Micrographia admitted that he had never found anything that had the appearance 
of valves, he did mention subsequently, at a meeting of the Royal Society, that he had 
discovered valves in the pores of wood and seen them cross the pores. 

Mr. Clifford Dobell, in his book on Leeuwenhoek-’, gives the credit to Hooke for the 
discovery of bacteria and perhaps this was his outstanding achievement in medicine. 
Hooke repeated Leeuwenhoek’s experiments on animalcules and records that some of 
them were so exceeding small that millions of millions of them might be 
contained in one drop of water. , In writing to Leeuwenhoek stating that . he 
had verified the former’s observations concerning the small animals discovered in 
pepper-water, Hooke said: "Having steeped them in rain water, pepper, wheat, barley, 
oats, peas and several otlier grains, and having fitted up some microscopes whicli had 
lain a long while neglected I having been by other urgent occupations diverted from 
making further inquiries with that instrument, I began to examine all those several 
liquors and though I could discover divers very small creatures swimming up and down 
in every one of those steepings and- even in ram itself and that they had various shapes 
.and differing motions, yet I found none soe exceedingly filled and stuffed as it were with 
them as was the water in which some comes of pepper had been steeped. Of this die 
President and all the' members present were satisfied and it seems very wonderful that 
there should be such an infinite number of animals in soe imperceptible a quantity of 
matter. That these animals should be soe perfectly shaped and indeed with such 
curious organs of motion as to be able to move nimbly, to turne, stay, accelerate and 
retard their progress at pleasure, and it was not less surprising to find that these were 
gygantick monsters in comparison of a lesser sort which almost filled the water.” Mr. 
Dobell says that it seems clear that the “gy'gantick monsters” were protozoa, while those 
of the “lesser 'sort” were bacteria. Mr. Dobell believes that this is the first mention of 
the discovery of any of these organisms in infusions of wheat, barley, oats and peas, and 
says “it is, therefore, unfortunate that Hooke never ivrote any further descriptions of the 
organisms he discovered.” 

It is curious that one of the most interesting of Hooke’s contributions to scientific 
thought, namely, his theory of combustion; should have sunk into comparative oblivion. 
Robison mentions the matter in his edition of Black’s Lectures on Chemistry and speaking 
of Hooke's discovery of the role of o.xygen in combustion says: 

“It was seen, in all its extent and importance, by Dr. Robert Hooke, one of die greatest 
geniuses and most ardent inquirers into the operations of nature. Dr. Hooke proposed 
this theory in considerable detail in, his Micrographia, published in 1665, and makes it an 
important doctrine in his Cutlerian Lectures. His Lampas contains a most accurate 
explanation of flame, which cannot be surpassed by any performance of the present day.” 
Hooke describes his theory very briefly in the following words: 

(1) The air in which we live, and breathe, and move, and which encompasses and 
cherishes all bodies, is the universal solvent of all inflammable bodies. 

(2) -This action it performs not till the body be sufficiently heated, as we observe in 
other solutions. 


(3) This action of dissolution produces the great heat which we call fire, 

(4) It 'acts with such violence as to agitate the particles of the diaphanous body air, 
and to produce the elastic pulse called’ light. 

(5) This action, or dissolution of inflammable bodies, is performed by a substance , 
inherent in. and mixed with the air, that is like, if not the very same, with that which is 

In th1s*^^1ssoiution of bodies by the air. a part of the body, uniting with the air, is 
dissolved or turned into air, and escapes and flies about. 

(7) As one part is thus turned into air, so another is mixed with it, but forms a coagu- 
lum or precipitation, some of which is so light as to be carried away with the air, while 
other grosser and heavier matters remain behind. 

Referring to this Robison says: “Can anything more be wanting to prove that this is 
the same with the modern theory of combustion? ^Thc eager mind of Hooke, attracted 
bv every appearance of novelty, ivas satisfied with the general notion of a great subject, 
and immediately quitted it in chase of some other interesting object. Had he not been ' 
thus led off by a new pursuit, this wonderful man would not only have anticipated, but 


^ Antony nan Letutomhotk and hit " Littlo Animah," London, 1D32. 
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to return to Michigan so that Beaumont, the “backwoods physiologist”, as Osier called 
him, might continue the imesiigadan. In 2833, Beaumont published his book Experiments 
and Obsenaiions on the Gastric Juke and the Physiology of Digestion. He wished to 
condnue the work bur Alexis tvas determined to return to his family. This time he was 
lost entirely for over ten years and when found, all efforts to secure his co-operation were 
unavailing. Beaumont died in 1853. and Ale.xis St. Martin lived for another twenty- 
eight years, dying at the age of 83. Sir William Osier attempted to .secure a post-mortem, 
but the friends were adamant in their refusal. “Old fistulous Ale.\is'' was truly elusive to 
the end. 

The four scries of experiments each lasted only a matter of months, yet the contribution 
to gastric physiology was of great value. The subject was rather an unwilling participant. 
Yet who can blame him? “Poor Martin,” wrote Dr. McCall to Osier, “he is indebted to 
his stomach for his earthly immortality, as others are to their good deeds, and seLf-sacrifice”, 


Early subjects of ovariotomy. — Another American patient whose services to medical 
science deserve full recognition ivas Mrs. Jane Todd Crawford, upon whom Dr. Ephraim 
McDowell performed the first ovariotomy. Mrs, Crawford’s service to medicine was a 
more heroic and praiseworthy performance titan that of Alexis St. Martin. From her 
remote farmhouse in the wilds of Kentucky she came on horseback to McDowell's house 
in the town of Danville and there the operation tvas performed in December 1809, 
McDowell was assisted, by his nephew and colleague James McDowell. “We removed 
fifteen pounds of gelatinous substance and then extracted the sac. which weighed seven 
pounds and a half.” Five days later she was making her bed and in twenty-five days 
she returned home and lived for another thirty-two years. She died in 1841. in her 79ih 
year. We know very little about Mrs. Crawford and tve have no portrait of her. Neither 
doctor nor patient had any idea of the importance of the operation to posterity. Both 
«e entitled to eternal gratitude, and Mrs. Crawford should share with Dr, Ephraim 
McDowell the honour due to the founder of ovariotomy. 

The priority of the operation has been questioned and it has been claimed that the 
fet ovariotomy was performed a century' earlier, in 1701, by a Glasgow surgeon, Robert 
HouMon. The patient was Margaret Millar, 38 years of age, who had an enormous 
ovarian tumour from which more than nine quarts of “glutinous substance” were removed 
at the operation. Whether the ivall of the cyst was also removed is not clear from the 
description; it was nevertheless a bold operation. The wound was dressed with “com- 
presses dipped in warm French brandy”, and the patient made a good recovery and 
uved for Aineen more years in perfect health. That is ail we know of Margaret Millar, 
but it is obvious that she was a woman of heroic fibre. 

It IS in the early part of the nineteenth century that one finds the most frequent 
mention of the names of patients in medical literature. Before that time they were 
seldom named unless they tvere persons of distinction; in more recent years it became 
customary to use initials, or merely to indicate age, sex and physique. 

Pasteur and his patients. — Although he was a chemist and not a doctor, Louis Pasteur 
gave full credit to his patients for the part they played in the fight against rabies. The 
story of the Alsatian hoy, Joseph Meister, aged 9 years, who was attacked by a mad dog 
and severely bitten as he was going alone to school on July 4, 1885, is well known. He 
Was at once sent to Pasteur, who accommodated the mother and child in his laboratory 
and administered the inoculations which had hitherto been so successful on his dogs, 

Pasteur was torn with fear and anxiety during the e.xperiroent; probably his worry 
all the greater because he was not a medical man. Naturally he was more confident 
when, a few months later, he inoculated bis second patient, a shepherd boy from the 
Jura, H years of age, named Jupille, This lad was in the company of a number of younger 
bo^, when they were attacked by a large dog with foaming jaws. Jupille at once wrestled 
T*-? succeeded in killing it. but not before be had been severely bitten, 

hike hleisrer he was accommodated and successfully treated in Pasteur's laboratory. His 
brave defence of his comrades is commemorated in a statue in the garden of the Pasteur 
Institute. Joseph Meister spent his life as a technical assistant in the Institute, He 
•Committed suicide when the Germans entered Paris, 


nfcchuued.— Another patient whose name should be remembered 
vaccination at tbe-hands of Edward Tenner. On Mav 14 
im. Jenner inoculated James PJiipps, a boy of eight years, with co.vpox from the Lud 

aL Jater he inoculated the boy with smallpox 

and no disease appeared. The proof was .complete, but Jenner did not^publish^is dis- 
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The Patient : A Neglected Factor in the History of Medicine ^ 

By Douglas Guthrie, M.D., F.R.C.S.Ed. 

In his noteworthy Address, entitled A ILandmark in Modern Neurology, delivered at 
the Royal Society of Medicine on November 27, 1934, to commemorate the fiftieth 
anniversary of Sir Rickman Godlec’s pioneer operation for the removal of .a cerebral 
tumour, Mr. Wilfred Trotter describes this important event in medical history, and tells- 
us that “the young man's name was Henderson”, and that “he was a native of Dumfries”.! 

“One’s professional mind, perhaps wisely, would prefer to conceal, under the compre- 
hensive label of 'the case’, the fact that, this person was a human being, and would also 
prefer to limit any concession of individuality to such remarks as that he was of a good 
type and that he took the anaesthetic well. . . “It is a strange defect in medical history 
to have kept so few of the names of these benefactors. . . “Let us not forget, however, that 
they are the names of those who have borne more substantia] witness than has yet been 
produced by any philosopher or any theologian that all suffering is not in vain.” 

In an effort to remedy this “strange defect in medical history” I wi.sh to pay tribute to 
some patients of the past who have played an important part in the march of medical 
. progress. 

The earliest patients. — A study of the patient in medical history 'reveals, some curious 
facts. In ancient times there appears to have been little professional s^c'i^’cy.''*"-'I?:ie , 
patient’s name is mentioned in many of the descriptions of wonderful cures in the Greek 
temples of .^Esculapius. Everyone who vists Epidaurus will see the stone of Hermodikefi. 
Hcrmod.ikes was a paralytic who, during his sleep in the temple, tvas ordered by the god 
to go^ forth and bring in as large a stone as he could find. He brought the stone, which 
still lies in the Abaton, and he departed cured. 

Hippocrates; though entirely free from this boastfulness, mentions the names of many 
patients; such as Philliscus, who lived by the tvall, of whom we read that “his breathing 
was large and rare” — the first description of Cheyne-Stokes’ respirations — and numerous 
others. 

The patients of the Middle Ages and of Renaissance times are all forgotten, if indeed 
their names were ever recorded. Some of the case reports, such as those of Ambroise 
Pare, mention age and occupation, but not the name. Indeed it tvas not until the eightecntl) 
and nineteenth centuries that it became usual to record the name of the patient in 
medical literature. Now, it has become merely initials or a number, and when honour 
is due it is like that accorded to the unknown soldier. Perhaps George Eliot was think- 
ing of this as she wrote the last chapter of “Middlemarch” and noted that “the fact that 
things are not so, bad with you and me as they might have been is half owing to those 
who led hidden lives and rest in unvisited tombs”. 

Of course the contribution of the patient is passive, and few patients, even if they 
happen to be also medical men, are concerned with the benefit to humanity which may 
accrue from their sufferings. Nevertheless, even if some patients have had jheir great- 
ness thrust upon them in such unpleasant fashion, they arc none the less worthy to be 
remembered, and it is unfortunate that so many of them are unknown and that even, 
their names are unrecorded. It is therefore all ’ the more necessary to preserve such 
scanty records as tve possess of the patients who have contributed to the progress of 
medicine. 

■ lirilliain Beaumont and Alexis ^St. Martin. — Probably the most familiar of all is 
Beaumont’s celebrated' patient, Aic.\-]S Semata or St. Martin, “the man with no lid to 
his stomach”. It is unnecessary to repeat the familiar story — the accident on June 6, 1822, 
when the young trapper of 19 years was shot in the abdomen at close range — the un- 
expected survival and ultimate recovery with a gastric fistida — Beaumont’s resolve to 
view through this window the process of digestion, as yet ill understood — his efforts to 
keep his elusive patient under observation and to convince the Army authorities of the 
value of the investigation — all this forms a well-known story, one of the most romantic 
in medical history. Beaumont’s observations wcre*by no means continuous, for .scarcely 
had he embarked on his scheme of research, in 1825, when his patient, whom he had fed 
and clothed and housed at his own expense, suddenly disappeared and was lost to view 
for two years. Then he was discovered in Canada, 1,500 miles away, tvhere he was now 
married and had two children. Two more years elapsed before Alexis could be persuaded 
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Naturally, a disease or an instrument associated with a distinguished patient attracts 
popular attention, Nelaton’s invention, the procelain-tjppcd bullet probe, was first used 
to locate a bullet in the arm of Garibaldi. TTic fatal illness of the Emperor Frederick, during 
which Sir Itlorel! Mackenzie was so severely criticized, drew attention to cancer of the 
larynx and advanced our knowledge of the subject. The operation for appendicitis upon 
King Edward VII focused attention upon the disease, to the great benefit of many less 
illustrious patients. 

Post-mortem senices . — Sometimes the patient confers a benefit upon humanity only 
after bis death. Although, naturally enough, it is unusual for a pathologist to publish 
the name of evert* patient from whom a given specimen has been obtained, there are a 
number of "classic” pathological specimens and the names of some of their original 
owners are known. Such i.s the well-known kidney of John King, a sailor aged 34, who 
was treated at Guy’s Hospital in 1S25 by Richard Bright. From a study of this case 
Bright concluded that dropsy might be due to kidney disease and be thus greatly advanced 
the study of nephritis. Bright’s Reports of Medical Cases are models of clear reporting 
and logical reasoning. 

It is said that the specimen which illustrates emphysema in Matthew Baillie’s Morbid 
Anatomy is the lung of Samuel Johnson, There have been many instances of patients 
who have desired a post-mortem examination in the hope that others might receive 
benefit. Such was Sir James Mackenzie who died of angina pectoris and whose coronary 
aneries were found to be greatly thickened and calcified. 

The gruesome interest of those post-mortem records is apt to be a little repellent when 
applied to distinguished persons who, like Sir Thomas Browne, have been "knaved out 
of their graves after many years” and subjected to scientific scrutiny. One of the most 
recent investigations concerns the mummified remains of Francisco Pizarro, described in 
detail in 1941. "VTio knons the fate of bis bones?” 


The doctor as patient . — Another intere-sting aspect of the contribution of the patient to 
medical progress is revealed by a study of the doctor who is himself a patient. There 
always been medical men who did not hesitate to experiment upon ibemselres in 
the intexwts of science; men like John Hunter, tvho shortened his life by an unfortunate 
^ort to investigate the cause of syphilis, or like Henry Head, who had his radial nerfe 
mvided in order that he might study its regeneration, or Sir J. Y. Simpson who spent 
hom with bis friends Thomas Keith and Matthew Duncan inhaling various vapours 
Until they discovered chloioform. 

Many an investigator has become the victim of the disease he sought to elucidate, 
notably in the field of tropical medicine. Lazear, Adrian Stokes and Noguchi died of 
yellow fever; Ricketts of typhus, Dutton of trypanosomiasis; and there have been many 
other marriTS to science. 

largest class of all doctor-patients includes those medical in'en who, from no wish of 
their own, nor even by direct infection, have been smitten by disease but who have turned 
me experience to good account. In 1683 Sydenham gave a graphic description of gout, 
based upon his own personal experience. Laennec died of ruberculosfs, which he had 
done so much to elucidate. Bostock in 1819 gave the first clear account of hay fever and 
described his own case, Thomson, in 1876, described the disease associated with his 
name (myotonia congenita or Thomson’s disease), which was hereditan* in his family; 
and NothnageJ, who died of angina pectoris in 1903, recorded his sensations un to the 
Very moment of his death. 


In more recent times Sir Frederick Banting related that the first patient to be treated by 
tn 1922, was Dr. Joe Gilchrist. Gikhrist had diagnosed his own diabetes in 
1916 but his sugar tolerance did not break down until 1921. He was the subject of xnanv 
or the early e.xperiments with insulin and his medical training enabled him to contribute 
valuable information regarding the subjective aspects of insulin. 

One of the best descriptions of a disease fay a medical man who suffered from it is 
given in Dr. Leonard Mark’s Acromegaly, a Personal Experience, which appeared in 1912 
"‘diking across Cavendish Square one afternoon in November 29o£ when the idea 
^ddenly seized bold of my mind that I might be suffering from acromeffalv, which 
• would account tor my headache and enlargement of hands and feet,” Then he dis 

since diagnosed his complaint but had decided not to 
« 50 years of age. He died in 1930 at the a-e of 75 Hh 

^ knowledge of 


Even more dr^atic, though written as a popular rather than as a 'cientifir- wnrl- • 
account by Dr. Ruder, of dwee operations 4' appendicitis, eSi bTt^^lnger U^ 
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cover)’ until two years later when he described 23 successful cases in his “Inquiry into 
the causes and effects of varioltc vaccinse”. Altliough this was the first vaccination with 
cowpox, Jennp had experimented on his own baby son, Edward, seven years previously, 
inoculating him with swinepox which he believed to be similar to smallpox. But long 
before that date the cowpo.x tradition was well known in Gloucester.shire, and a cattle 
dealer named Benjamin Jestyn, in 1774, inoculated with cowpox his wife and his two 
sons. In 1805 he visited the Jennerian Institute in London and substantiated his 
claim to have been the first vaccinator. His wife, the first to be intentionally vaccinated, 
lived to the age of 84. Thus once again did the patient contribute to the advance of 
medicine. > ■ 

Patients tinder anxslhesia . — In another discovery, that of anaesthesia, tlie patient played 
an essential part and the names of most of the pioneers have been recorded. In 1842, 
Dr. Crawford Long, of Jefferson, Georgia, administered ether to a lad of 19 named James 
Venable and removed a sebaceous cyst from his neck, but this important discovery was 
not published, and remained unnoticed for years. Venable was a friend of Dr. Ixtng, 
as^ well as his patient; indeed, the two had participated in “ether frolics”, in tvhicli the 
stimulant effect of ether inhalation was exploited as a fashionable amusement. Long 
wrote: “I mentioned to Venable the fact of my receiving bruises without suffering, when 
under the influence of ether and I suggested to him that the operation might be per- 
formed without pain. It was done on March 30, 1842, and Venable did not experience 
the slightest pain.” He was a brave man, and he deserves to share in the honour due to 
Cratvford Long. 

In 1844 Horace V^ells, a dental surgeon, persuaded Gardner Colton, a travelling lecturer 
in chemistry, to give him nitrous oxide to inhale, while a colleague extracted a tooth. In 
October 1846 William T. Morton, after having, by the use of edier, painlessly extracted 
a tooth from a patient namcd'Ebcn Frost, persuaded a surgeon, John Collins "Warren, to 
allow him to antesthetize Gilbert Abbott, a man aged 20, who was to have a tumour 
removed from the neck. “Are you afraid?” a.skcd Morton. “No,” was the brave answer, 
“I am confident and will do precisely as you tell me." Truly the ideal patient. The 
news of ether soon reached England and Robert Liston was the first to try it at University 
College Hospital in Decembei 1846. Thc^ patient’s name was Frederick Churchill, a 
butler aged 50, and he had a malignant growth of the leg, which demanded amputation 
through the thigh. Peter Squire administered the anxsthetic, and Liston completed 
the operation in thirty-two seconds. When the patient recovered consciousness he did 
not know the operation tvas over but on seeing uie uplifted stump he burst into tears. 
The scene in the tiicatre was most impressive and tense. But wa.s tlie patient tlic first 
subject of ether anesthesia in Britain? Apparently not, according to Sir Charles Brown, 
of Preston, who was a spectator of Liston’s amputation and who describes it in “Sixty- 
four years a doctor” (1922). “Before the patient was brought in”, he wrote, "the 
anesthetist asked tlje students for some volunteer who would submit to be anesthetized. 

A young man named Shelbrakc, of powerful build and a good boxer, at once came for- 
ward and lay on the table. After he had inhaled ether for half a minute he suddenly 
sprang up, felled the anesthetist at a blow and scattered the students before him like 
sheep before a dog. He soon regained his senses and then the patient was brought in.” 


THE DISCOVERY OF ANIBSTHESIA 


Date 

Anaesthetist 

Surgeon 

Patient 

Anausthetic - 

Comment 

3824 

1842 

1844 

H.* Hickman 

C. W. Long 

G. Colton 

(Experiments 
Long 
— • Riggs 

on animals) 

Jas. Venable 

Horace Wells (tooth) 

Nitrous oxide 
Ether 

Nitrous oxide • 

‘*A new era in tooth 

184C 

1846 

W. T, Morton 
W. T. Morton 

Morton 
j. C. Warren 

Eben Frost (tooth) 
Gilbert Abbott 

Ether 

Ether 

pulling ** 

Gentlemen this is no 

Oa. 

1846 

P. Squire 

R. Lisfon 

Frederick Churchill 

Ether 

humbug *’ 

This Yankee dodge 

Dec. 

1847 

J. y. Simpson 

J. Miller 

** A Highland boy ” . 

Chloroform 

beats mesmerism 

hollow ” 


The first subjects in other discoveries . — It is a pity that \ve do not know the name of 
e first patient to experience the benefits of Lister’s discover)'. All we know is that he 

was “Tames G— , aged 11 years, admitted to Glasgow Royal Infirmary on August 12, 

•1865 suffering from compound fracture of the left leg caused by the wheel of a cart 
nassi’nc over the limb”. Splints and a carbolic dressing were applied and the wound and 
fracture healed uneventfully. One of Lister’s minor invention.s, that of the rubber 
dnimee tube, was first used to drain an axillary abscess, the patient being Queen Victoria. 
Dr John Snoiv gave chloroform and Sir William jenner worked the carbolic spray. 


the 
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The Paget Cell ; Its Structure, Occurrence and Significance 
By Professor E. Meirowskv, M.D.. and S. Kevs. L R.C.P. M.R.C.S. 

[Technical Assistance by P- H. Jacobs and Hyla M. Holden) 

The object of this paper is to give some further details as to the structure, occurrence 
and significance of the Paget cell. , , 

The structure of the Paget cell.— As early as 1921 one 
illustrated in the cells of a squamous-cell cancer, chalk-white, 

bodies, which were either spherical, oval, or pear-shape . - bodies were 

up the usual stains and carried with them a layer of chrom ' , malleable 

surrounded by a very fine outline (figs. 1 — 6 ) and appeared to ' ■ j the dia. 

and of a viscous consistency. These features could be easi y ’ evamininp’ 

phragm of the microscope was almost closed and a green filter intr , , - g 

the sections tvith a binocular microscope. 

Several pathologists, biologists and dermatologists antongst them P. G. Unna were 
shown these findings and they unanimously declared that they had never reco^.zed them 
before, although it soon became clear that they represented nothing else but the so- 
called Paget cell in a squamous-cell cancer. Hints of their occurrence can be found in 
earlier literature, e.g. H Leloir (1878) and J. Renaut (1881) speak of globute Wanes , 
which, they consider to be connected either with the nucleus of the epithelial cell or 
formed by migrating cells. 

During the cour.se of e.\periments on psoriasis we observed the same phenomenon in 
a rabbit’s cornea, which had been inoculated with an extract of another cornea, prevmusly 
injected with psoriasis material. Only one difference was observed, viz. the bodies^ in 
the rabbit’s cornea contained in their interior a marked trabecular structure and tiny 
dots, Por this reason we went back to Meirowsky 5 studied again the Paget 

cell and compared it with tlie cells of tar cancer and with the so-called lacuolated cells of 
carcinomatous ascites and pleural fluid. 

Figs. 1 to 6 show the spherical bodies with their fine outline extruding from the nucleus 
of the cells of a squamous-cell cancer. Their pellicle is translucent; this is proved 
by the fact that the posterior wall of the cavity in which they are lying becomes 
blurred (figs. 1 and 2). This apparent shadow, however, becomes distinct when brought 
into focus. Any doubt can be set at rest by dark ground illumination of fresh prepara- 
tions in which the bodies can be seen to be plastic and can be compared to soap bubbles. 
Tbeir fine, thin outline is sharply differentiated against the surroundings. This descrip- 
tion applies also to Paget cell (figs. 13, 16, 23). to the cells of carcinomatous ascites 
fluid (fig.' 24) and to many cells of tar cancer not pictured in this table. 

JULV — Dekmat, 1 
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(1938). The first two operations were for the drainage of an abscess, tlie third for removal 
of the appendix, and the anwsthetics were local, general and spinal anatsthesia. Whether 
we approve the publication of this case history for popular reading or not, we must admit 
that it is an excellent statement of the patient’s point of view. Another work of this 
nature is A Journey Round My Skull (1939) by S. Karinthy, a sufferer from a cerebral 
tumour who ultimately died of his disease some time after the book was published. Both 
writers appear to have been of Hungarian nationality and it would seem as though this 
form of literature has a special appeal on the Continent. In Britain it is regarded as 
proof of a somewhat morbid taste and although many of us revel in murder mysteries 
we usually prefer fiction to fact. 

Self-treatment by patients . — The patient who suggests methods of' treatment to his 
doctor is not always popular and is apt to be a nuisance. Nevertheless there have been 
ingenious persons who have materially contributed to their own cure by suggesting ways 
and means. A good example was Isambard Brunei, the distinguished engineer who 
designed Clifton Suspension Bridge, the Great Eastern steamship, and other notable 
works. In 1843 Brunei was amusing some children by pretending to pass a half-sovereign 
from his ear into his mouth, when he inadvertently inhaled the coin. An attack of 
choking was follotved by persistent coughing and the patient could feel the coin move in 
his windpipe when he coughed or bent forward. Sir Benjamin Brodie attempted to 
remove it through a tracheotomy wound but failed on several occasions, and at last, six 
weeks after the accident, Brunei had a table constructed which could be moved into a 
vertical position. To this he was strapped, then inverted and shaken, and after a few 
coughs he heard what he called the delightful music of the coin clinking against his 
teeth. The affair created quite a stir, as Brunei was a figure of national importance. 

In the category of self-experiment may be placed Manuel Garcia,' the singing master 
who was curious to see his own vocal cords and who invented tlie laryngoscope in 1854, 
although he had no idea then that he was founding a new medical specialty. He lived to 
the age of 101 and thus reaped the honour which was due to him. 

The dangerous patient . — All the patients whose names have been mentioned made a 
beneficial contribution to medicine. Nevertheless there have been others whose influence 
has been of. negative character. Probably the best example is the typhoid carrier Mary 
Mallon; “Typhoid Mary”, as. she was called. This unfortunate woman was a cook to 
various wealthy families in and around New York and she flitted from one situation to 
another after the fashion of cooks,, producing one typhoid epidemic after anodier until at 
last, in 1907, the cause was revealed. The Department of Health felt bound to take 
action, but Mary refused to co-operate and when force became necessary she fought 
vigorously with the four policemen who had been sent to bring her to hospital. For 
three years she was kept under supervision. Then she was released after promising to 
give up her vocation of cook and to report at regular intervals. Unfortunately she broke 
her promise, changing her name and working as a cook in hotels and restaurants. Eventu- 
ally, while employed as cook in a hospital in which typhoid had appeared, she was 
identified, and once more she was isolated, this time without resistance. She was given 
employment in the laboratory of the isolation hospital and there she remained until her 
death in 1938. She had been the direct cause of 53 cases of typhoid and probably of 
other cases which were never traced. The lot of the carrier is indeed unfortunate, 
deserving of all the sympathy and help we can give. 

. 

Conclusion 

This theme of the patient as a factor in medical history might be enlarged but perhaps 
enough has been said to indicate the importance, of a neglected topic. I have ventured 
into the subject for three reasons : 

First, because so many of the patients associated with medical progress are apt to 
be forgotten, though they are worthy to be remembered and honoured. 

Secondly, because so much attention is now devoted to the chemistry and physics 
of organs and tissues and e.xcretions that tlie man himself is obscured. 

Thirdly, because we need to be reminded that the doctor has much to learn from 
the intelligent patient. 
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length, -10 microns in width and 12 microns in depth (fig. 24). The second group deals 
tilth the inner structure of the large spherical bodies as shown in fig.s. IS, 23, 24, 29- 
Careful focusing into die depth of the cell often reveals a marked trabecular structure, 
which contains tiny dots between the strands of the trabeculum (figs. 19, 25, 30 to 33). The 
last group of spherical bodies shows a striking feature, viz. a kind of budding. This 
phenomenon is not a new observation but has alreadv been described by R. J. Ludford 
and G. M. Findlay (1926) in the virus vacuoles of fowlpox. The process commences with 
the formation of a fine pattern of lines on the surface of the spherical bodies (fig. 20), 
and progresses by deeper stained lines which cut through the spherical bodies and divide 
them into two, three -or even more bttlls (figs. 21 and 22). By focusing carefully with 
the micrometer screw, one can clearlv see the membrane, which forms in this way and 
separates the spherical bodies. 

"nie nucleus is also involved in this process. It does not become pyknotic, its nucleoli 
stain ivell and remain unchanged, but it is often cast off to the cage of the cells as a 
small, round or half-moon-shaped body, imitating in this way the well-known features 
of a moUuscunx contagiosum body. (Figs. 13, 15, 18, 19, 20, 21, 23, 25, 31 to 33.) 

iHjcre is still another feature of the Paget cell to which reference should be made and 
which has already been reported by J. Darier (1920) as “cellules a manteaux” and by 
J. M. H. 'MacLeod and I. Muendc (1940), namely the appearance of a double contoured 



Girdle'ceUs. 26 P. x 2000. 



coat round the cell. Wc have found such ceils not only in Paget's disease but more 
often in carcinomatous ascites and pleural fluid and in different cancers, esneciallv after 
fixation with osinic acid vapours. 


If a vacuole js defined as a cavity containing air, fluid or solid substances, then our 
findings are not consistent .with the definition of a vacuole. IVe found spherical bodies 
surrounded by a fine pcUide and often showing marked trabecular structure and tint- 
dots between the strands of the trabeculum. ■ 
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The findings in all tliree diseases can be divided into three groups; The first deals 
with the appearance of the spherical bodies tvithin the nucleus and protoplasm (figs. 7 to 
33). Within the nucleus (figs. 7 and 8) one or two separate balls can be seen, approxi- 
mately 2 microns in diameter. Sucli intranuclear inclusions have been observed by 
several authors and references can be found in F. Fischmann's and D. Russell’s paper 
on intranuclear inclusions in cultures of foetal leptomeninges (1940). They increase in 
number and size (figs. 9 to 11, 27) and coalesce until the entire nucleus is filled by a 
kind of blister (fig. 12), which is eventually e.xtruded from the nucleus (figs. 13 to 16). 




■Ri-eouentlv those spherical bodie.s are e.xtruded from both ends of the nucleus, winch 
encircles ^em like^a girdle (girdle cell, figs. 17 and 26). The spherical bodies in the 
lie T? senarnte balls, compressing the half-moon shaped nucleus to the border 
t^e'cell (fie* 15)^ When they coalesce they form a single large spherical body (figs- 18, 
Paeet cell fig. 23 is 22 microns long, 17 microns wide and 6 microns deep. 
Tbe^sphmcal bldies in carcinomatous ascites fluid develop to a size of 40 microns m 
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An outstanding feature is the affinitv of the dots to osmic aeid compounds. However, 
according to lason (1933), osmic acid is not a reagent that identifies even fatty substances 
in general and it has no histochemical value whatever. It is unlikely that the dots are 
of a, fatty character since they are not dissolved by xylol. It is possible that they consist 
of hpoid-protein, but confirmation is still lacking. 

As the nature of the dots cannot be made out, we suggest that they should be called 
X-dots until further information about their nature is forthcoming. 

There remains the possibility that the spherical bodies and the X-dots might he 
products of degeneration or fixation, but degeneration cannot play any part in 
their formation, since X-dots have been observed in mitoses and both spherical bodies 
and X-dots have been seen in basal cells and in normal tissues of the rabbit and man. 
The demonstration of spherical bodies and X-dots by vital staining with neutral red 
or 1% toluidin-blue alcohol (Scott's technique. Lee’s Microtomist, para. 761) and dark 
ground illumination, and F. Himmehveit’s findings of "extrusion bodies” in the living 
auantoic membrane infected with ectromelia or vaccinia is at least strong circumstantial 
evidence against the conception that they could be caused by fi.xation. 

The significance of the Paget cell . — As a result of close observation we conclude that 
the Paget cell develops from the normal epithelial cell. It has the same structure as the 
so-called vacuolated cells of carcinomatous ascites and pleural fluid and the cells ,of tar 
cancer. The changes which characterize the Paget cell are not the product of degenera- 
tion or of fixation, or a peculiar type of intracellular oedema or a disturbance of glycogen 
metabolism or vacuoles. The Paget cell is not a misplaced embryonal germ cell or a 
nEvus cell or a melanoblast. Whether the Paget cell is according to L. Savatard (1935) 
and other authors already a cancer cell is a question which cannot be answered satisfac- 
torily as cells of the type of Paget cells are not specific for Paget's disease only. We 
conclude, therefore, that the process occurring in the Paget cell is a normal response of 
the epithelial cell toteards different kinds of animate and inanimate stimuli among xchick 
are tar, X-rays, sunlight, viruses and the ttttknoxcn causes of cancerous conditions, psoriasis 
and lichen planus. 

atvare that the Paget cell needs further investigation by modern methods 
such as ultraviolet light, fluorescence and electron microscopy which tvere not available 
to us. 
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Occurrence of Paget cells. ' , . 

The occurrence of Paget cells is not limited to Paget’s disease. They arc found in 
many virus diseases and it is not surprising that research workers on virus diseases no 
longer speak of "virus vacuoles” but of "virus bodies" (C. E. Woodruff and E. W. Good- 
pasture, 1929); “virus blisters” (K. Herzberg, 1936); and even “extrusion bodies” (F. 
Himrnelweit, 1938). These are all analogous to our findings, pictured in this paper. 
Such cells arc further found in sarcomata, tr€achoma', psoriasis, lichen planus, pemphigus, 
Bowen s disease, non-gonorrhoeal endometritis. Even in normal skin (prepuce) and in 
embryonic skin of calves spherical bodies can be easily' demonstrated, but the presence 
of the dots seems to be a very rare occurrence. .Lip till now, the spherical bodies have 
not been demonstrated in mitoses, but the dots are present in almost 90% of all mito.scs 
in tar cancer, Shope’s virus papilloma, Paget’s and Bowen’s disease. There are none in 
normal rabbit’s testicle and very few in normal skin. Spherical bodies play furthermore 
a considerable part in the formation of melanin; tliis we* have studied in tlte shaved skin 
of normal rabbits, exposed to sunlight. This occurrence has already been illustrated in 
E. Meirowsky’s monograph' “On the Origin of Pigment of Melanin in Skin and Eye” 
(1908), but its true nature was not recognized at that time. They further occur in the 
development -of normal melanoblasts and goblet cells. They could he produced experi- 
mentally in the rabbit’s cornea by . different methods, and spherical bodies with dots 
developed after a first passage of material obtained from a cornea, previously injected 
with psoriasis serum, into a normal rabbit’s cornea. 


Staining and CiiExticAL Properties of Spiieriovl Bodie.s and Dots 

Beside the routine staining with haematoxylin-eosin, Pappenlieim-Unna, Giemsa, 
methylene-blue, safranin, neutral red and osmic acid, we have used a method worked out 
by P. H. Jacobs, which stains tlie nucleus blue, the nucleolus bright red. the trabecular 
structure and the dots deep blue- The procedure is as follows: 

(!) Fix tissues in Bouin or sublimate alcohol. (2) (a) After Bouin fixation treat 
sections for two minutes with 5% sodium thiosulphate solution, (b) After sublimate 
fixation treat sections for one minute with 0-5% iodine in 70% alcohol followed by "hypo” 
solution for two minutes. (3) Stain sections with carbol fuchsin, two to five minutes (basic 
fuchsin 1 gramme, absolute alcohol 10 c.c., 5% phenol in aqua dest. 100 ac.). (4) Wash 
off excess stain in running water. (5) Differentiate in 96% alcohol till nuclei stand out 
bright red. Control with microscope. (6) Wash and mordant with 10% aqueous tannic 
acid for 1 minute. (7) Wash well and stain with 0-5% aqueous toluidin blue for one to 
two minutes. (8) Wash and dehydrate rapidly with absolute alcohol to which have been 
added a few drops of glacial acetic acid (optTonal). (9) Clear in .xylol and mount in 
balsam. To get satisfactory results, it is essential to differentiate properly, since it is 
difficult to balance between blue and red shades. 

The spherical bodies cannot be stained even by neutral red, which is the usual stain for 
vacuoles (Bolles Lee’s "The Microtomist’s Vademecum”, Par. 706, 19371. They are not 
blackened by osmic acid like the virus bodies of fowlpox (R. J. Ludford and G. M. Findlay, 
1926). Sometimes the underlying nucleus is stained so deeply that the optical phenomenon 
caused by the transparency of the balls gives the impression that the balls are stained. 
Several authors have claimed to have succeeded in staining .the “vacuoles” of molluscum 
contagiosum, but it is probable that they have stained the mucoid, jelly-like 
matrix (Goodpasture and Woodruff, 1931; Van Rooyen, 1938) in which the elementary 
bodies are imbedded. The pellicle of the spherical bodies does not give the iodine reaction 
for glycogen, as do the bodies of molluscum contagiosum (C. E. van Rooyen, 1939). It is 
impossible to break them up by trituration or to isolate them by tri-psin digestion, as 
one can with the bodies of fowlpox (E. W. Goodpasture and C. E. Woodruff. 1931). 
They have no relationship to Unna’s balloori degeneration with its 2 to 32 nuclei, or to 
H. Leloir’s (1878) alteration cavitaire with its deposit of fibrin and formation of a locu- 
lated blister, when several adjacent cells undergo the same degeneration. Our cells 
are found amongst normal cells and do not develop into blisters. The possibility of our 
spherical bodies being the forerunners of H. Leloir’s alteration cavitaire (1878) cannot, 
however, be ruled out but must be decided upon by further research on this special 
subject. 

The dots can be stained by acid and basic stains. The.y are amphophilic like the 
elementary bodies of molluscum contagiosum. They might be chromatin substances ■ or 
nucleolar extrusions or viruses. The positive Feulgen test is looked upon as the most 
reliable test for chromatin and viruses are considered to be Feulgen negative- The Feulgen 
reaction depends on the Schiff reaction for aldehj'des and is given by the desoxy- and not 
by the ribose sugars. Consequently it does not show up chromatin containing the latter, 
even after a prolonged hydrolysis, which Bourne (1942) suggested for the demonstration 
of chromatin containing ribose sugars. Although according to this test our dots do not 
annear to be chromatin, this possibility cannot be ruled out since a negative Feulgen 
rSetion does not exclude chromatin (Torbjoern Caspersson, 1936). For this reason a 
negative Feulgen reaction cannot be looked upon as a reliable test for viruses. 

To reearding nucleolar extrusions as possible forerunners of the dots, we 'have found 
ihpv never give the staining reactions of the nucleoli by Jacob’s method, but also 
Viere it must be remembered that the staining reactions depend on. the fixation, 
neeording to R. J. Ludford (1921), the nucleolus is composed of a basophil and an 
part it seems not impossible that slight changes of pH could also reverse the . 
staining properties of the dots. 
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similar attack in July 1944. Attribute.': condition to sensitivity to wool. In addition, 
has had urticaria since December 1944. For a number of rears he lias had indigestion 
and intolerance to fatty foods. Has had occasional pain in right upper quadrant which 
radiated to back, but was not colicky in nature. Has never been jaundiced. He has had 
kidney stones. 

On e.vaiiiiaa/io/t. — Other than marked adiposity and occasional tenderness to palpation 
in right upper quadrant of abdomen, physical examination is negative with the exception 
of the skin. 

Skin (December 1, 1944): Numerous excoriations over legs, abdomen and back. In 
addition, there were slightly raised, velloivish-tan, oval papules over the trunk, a few 
of which had a saffron-yellow colour. They were soft and only slightly raised and 
en’thcniatous. Thev did not iirticnte when nibbed. Examination to-day shotvs the 
lesions dearly, but thev are not as papular nor as yellotv, but are pigmented. .This 
consists of a peculiar yellowish-tan discoloration rather than of a true melanosis. The 
iesions have a pityriasis rosea distribution and arc best seen on the left side of the chest 
and abdomen: 

Course. — ^The interesting feature lias been the change in appearance of the lesions from 
day to day; Within forty-eight hours after his first admission the papular element 
practically disappeared as well as several of the yellowish papules, leaving residual tannish- 
vellow macules. As the lesions disappeared, the cholesterol content of the blood dropped. 

Laboratory data. — Blood-count, urinaivsis, glucose tolerance, hippuric acid tests are 
ail negative or within normal limits. X^rays of skull, K U B, sinuses, gall-bladder and 
>•', urogram negative. Basal metabolic rate--plus 1. Icteric index 8 mg.TOO c.c. 


Cholesittol 
Cholestetot 
ttotetero! esters... 
Total lipids 

Lecjtbin 

Cholestetol 
Cholesterol 
Cholesterol esters 

Cephaliti 

1-ecithin 

Total lipids 
Lipid phosphorus 

Cholesterol 


BLOOD LIPIDS 


Normal 

1411-ISO mg.'lOO c.c. plasma 
140-180 mp. 100 c.c. plasma 
110-145 mg. 100 C.C. plasma 
COO-1, 000 mg.'lOO C.C. plasma 
175-330 mg. 100 c.c. plasma 


id to if mg. ioo c.c. 
blood 


wholes- 


Patient 

400 mg.'lOO C.C. (4.12.44) 
280 mg.'lOO c.c. (18.12.44) 
250 mg.'lOO C.C. (18,12.44) 
t,490 mg. 100 c.c. (18.12.44) 
Test unsatisfactory (18.12.44) 
348 mg. too C.C. (26.12.44) 
430 mg. 100 C.C. (28.12.44) 
270 mg. 100 c.c. (28.12.44) 
200 mg. mo c.c. (28.12.44) 
493 mg. 100 e.e. (28.12.44) 
1,744 mg. too C.C. (28.12.44) 
19-7 mg. 'lOO c.c. (28.12.44) 

3S0 mg./tOO c.c. (9.3.45) 


Biop.sy; Paraffin section: H. and E. stained. Some perivascular infiltrate, particularly 
in the papillary body. No xanthoma cells seen. 

Frozen section: Stained for fat with Sudan. Capillarv' vessels in the papillar)' body 
uuckly studded with fat droplets. Some diffuse fat staining of the connective tissue, 
f^tn indebted to my chief. Colonel Pillsbnry, for the privilege of presenting this case and 
to Dr. Freudenthal for his assistance in preparing the histological sections. 

This case has been shown for three reasons : First to ask your help in making a diagnosis 
as to the type of cutaneous lipoidosis aitli tvhich we arc dealing; secondly, to illustrate 
toe sometimes apparent insignificance of cutaneous expressions of systemic "disorders, and 
thirdly, to show the value of certain laboratory investigations. 

IHien this man was first seen he did present slightly more obvious iesions than he does 
how. but at no time were rhey pronounced. At first residual pigmentation from 
neurotic excoriations or insect bites was considered, but the peculiar yellowish discoiora- 
Uon suggested that the patient might have a cutaneous lipoidosis, of a type we had 
not seen before, and hence we attempted to investigate it accordingly. 

. We have searched the literature rather carefully and have been unable to fit this case 
\vh° '"^'^^Shized cla.'tsiftcation. The usual types of xanthoma can easily be excluded, 
nereas some of the rarer lipoidose.s, such as extracellular chole.sterosis, necrobiosis' 
poidica diabeticorum, lipoid proteinosis and others, can ahso be eliminated both on 
inical and histological findings. This case has some of the characteristics of the 
'■ eruptivum. popularized, though not originally described, by Thann- 

aonp? Magendantz (1938). The Icstons are papular, pruritic, and change their 
^ppearance frequently. At times they arc quite noticeable, whereas on otiier occasions 
”°"i involuting. Once, as the cholesterol content of the blood dronned 

!he lesions became much less manifest. Also in favour of xanthoma eruotiy„m7J^^b 
marked elevation of blood lipids-especialiy the cholesterol content.' and tile n of 

Jr''j,y~-DT:RMAT. 2 ‘ 
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Psoriasis and Alopecia. — Alice Carleton, M.D. 

The patient is a married woman, aged 31. ,Shc gives a history of recurrent alopecia 
areata since the- age of 15. There is a family history of alopecia on both sides. About 
two years ago she developed patchy psoriasis of the scalp, with a few scattered patches 
on the limbs. With the onset of pregnancy, the hair fell out over most of the scalp, 
and when it came back after the birth of her child, it grew first on the psoriatic patches, 
and about a month later on the non-scaly areas. A few months later, tlie hair, fell 
again, and on this occasion, the patches affected with psoriasis were almost entirely 
spared, and the loss was almost exclusively confined to the non-psoriatic areas. 

Tliis suggests tliat the vascufaritj' of the psoriatic areas acts as a bar to tlie appearance 
of alopecia areata, or, if the alopecia docs occur, the vascularity accelerates regrowth. 
This in turn leads one to tliink that the origin of alopecia' areata may be a vasoconstriction 
of small cutaneous fields, due perhaps to a toxin with a selective effect on sympatlictic 
terminals in this po,sition, comparable to the selective effect of thallium acetate on 
certain sympathetic endings while others are spared. 


■Lichen Nitidus. — Captain J. Roberts, R.C.A.M.C., for Major N. M. Wrong, R.C.A.M.C. 

The patient is^a 2S-year old Canadian soldier who first noticed an eruption on his left 
ankle about a year ago. During ihe next five or sLx months other areas of the skin 
became affected. He now shows lesions on the right antecubital fossa, both forearms, 
right hip, glans penis, and shaft of the penis, and on the buccal mucosa. 

Cases of lichen nitidus have been presented to the Section before by Dr. Barber, Dr. 
Dowling and others. Tlie etiology is essentially unknown; there is a suggestion tliat the 
eruption is of tuberculous origin; Dr. Barber has pointed out diat in the original cases 
described in Germany by Pinkus, all the patients had venereal disease. Tliis patient has 
had gonorrhoea but one would hardly expect that there was any relation betiveen gonorr- 
hoea and lichen nitidus, otherwise mere would certainly be more cases of this condition ' 
in the Armed Forces. Recently the idea has been put forward that it is a variety of 
lichen planus. Dr. Dowling has described a case in which lichen planus ivas followed 
by typical lichen nitidus several months later, and Ellis and Hill [Arch. Derm. Syph., . 
Chicago, I93S, 38 , 569) at the Johns Hopkins Medical School published a paper in 1938 
in which it was stated that 7% of their cases of lichen planus showed lichen nitidus-like 
lesions. 

Cases of lichen nitidus recorded in Proceedings of the Royal Society of Medicine: 
Barber, H. W. (1924) 17 , Derm. 39; (1925) 18 , Derm. 45, 51, 68; (1926) 19 , Derm. 35; 
(1927) 20 , 1052; (1931) 24 , 677; Dowling, G. B. (1926) 20 , 91; Gordon, H. (1939) 32 , 566; 
Klaber, R. (1937) 30 , 1056; Sibley, K. (1931) 24 , 395. 

Major N. M. Wrong;, R.C.A.M.C.: As you will remember the papule of lichen nitidus 
consists of a small granuloma lying immediately below the epidermis. The infiltrate 
consists of lymphoc.vtes with epithelioid cells and giant cells and in many cases it is 
difficult to tell the difference between the histology of lichen planus and lichen nitidus. 

A biopsy was taken from the right cubital fossa and we tried to excise three typical 
papules. There is one point in the clinical appearance which I should like to mention 
and that is the lesions in the palms of the hands. Dr. Barber has drawn attention to ' 
these lesions in lichen nitidus. As far as I am concerned it was an entirely new concept. 

Major Wrong then showed some slides. 

The President: They are very typical sections, from what I remember of lichen nitidus. 

Dr. I Mucride: I think that the histology differs from that described by Pinkus in that 
the lymphocytes are arranged diffusely vvithin a fine network of fibrils, whereas typical 
sections of lichen nitidus show a relatively dense collection of cells, within one or two 
■widened papilla, impinging on the basal layer. 

Dr. Dowling: .Barber showed at these meetings some years ago an exactly similar ca.se. 
possibly more than one, and I published an account of one a little later. Those cases 
and the one shown to-day have remarkably constant clinical and histological charac- 
teristics, including their distribution. I think Barber was probably the first to point out 
the almost vesicular-looking spots in front of the wrists and encroaching on the palms; 
they are a very striking feature of Major Wrong’s case. 


Cutaneous Lipoidosis (? Xanthoma Eruptivum). — Major A. B. Lovem.in, U.S.A.M.C. 
(introduced by Dr. W. Freudentiial). 

I L., male, aged 37, was admitted to hospital on December 1, 1944, with a pruritic skin 
eruption of two months’ duration. It began as siimll papules whicli gradually became 
yellowish and disappeared leaving a yeJlowisli-Mn discoloration. Believes he had a 
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There are im active superficial granulomatous ulcers vaning from '/z in. up to 4 in. 
in diameter, situated mostly on the upper arms and chest. The edge is slightly undercut and 
blulsb-red, and the base shous a tendency to scale and crust (sec lig.). There is tins present 



yisere on right upper arm, showing large size and somewhat iircgular outline. [Phetegtaph by hir. Kenneth 
> Tiueitagtoo.) 


in^places. There are numerous oval or round, papery scars on the back '/z in. to I in. in 
diameter, chiefly over the shoulders and presutnabiy due to ulcers long since healed. 
He is well othenvise but has five verc had carious tooth stumps in the lower jaw. 

There is no general enlargement of lymph glands or spleen, and the patient appears 
well in other respects. 

Blood-count . — ^Red cells 4,400,000 per c.mm.: Hb. 90%; C.I. 1-02. Leucos. 11,000 (polvs. 
8,965, lymphos. 1,815, monos. 165, basos, 55). 

Wasserraann negative. 

Biopsy: This showed granulation and scar tissue with some pus cells. Cocci were fairlv 
abundant, but no tuherde bacilli were seen, and no reliable evidence of tubercle found. 


X-ray of chest : Geaeializcd emphysema. 

.Mantoux reaction: Human i/1000 I in. wheal, bovine t/1000 I in. wheal, t.e. positive. 

PoSTscaimr (12.7.45). — Filins and cultures have repeatedly j-ieldedt no fungus even with 
Special culture media, but Staph, aureus has been grown on several occasions. Treatment 
including sulphonamides locally and by mouth, has ' bad little effect so far, and the 
tenons are still extending. F,ocal penicillin gave only slight temporary improvement 
"-C. H. W. 

The President: This case reminds me very much of a lesion on the band of the horse 
Slaughterer I recestlj- treated. Eventually when we got the sepsis cleared up this turned 
out to be a classical lupus vulgaris. 

. Dr. Whiffle: Would you get this large number of healed lesions on the back’ That 
IS one of the most difficult things to explain in this case — the large number of healed 
scars which presumably are the remains of similar ulcers. 

The President: The fact that they have cleared up so completely is against lupus. 

Dr. J. E. -M. Wigley; I would like to suggest the possibility of the lesions being artefacts, 
dowm ft?badk difficult to produce artefacts on both shoulder blades and 

People with artefacts usually wish to be treated, and he has not soueht 
medical aid until now, after twenty-five years of iUness, . u j e uas nox sought 

r am reminded of a condition described as pvadermatitis chronira 
ulcerativa, a name which certainly fits this case, which tvas showm at the 
Congress at Copenhagen 1930 (Proceedings, p. 1198). It has often struck me 
related to acne conglobats. and that it might reoresent 
conglofaata has ^eo thought to do, a special type of reaction to Staphylococc^\uogenes 

^Sht I suggest blastomycosis, although the lesions are not as di-t- ai 

It this man were in California and had had his lesions for a less period 
think of coccidiomycosis. but we would not expect the man to f are the lesii^ 
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felt but absence of foam cells in the stained sections. Xlicrt? is> however, much against 
such a diagnosis. The cases previously described revealed definite liver damage and were 
jaundiced. Although our jjatient had a definite intolerance to fatty foods, he has never 
been icteric and all liver function tests were normal. 

The help of the laboratorj' in cases of this kind is obvious. Both the blood chemistrv 
findings and tlie demonstration of cibnormal fat in the sections have clinched the dia- 
gnosis. We do not feel that the diagnosis of xanthoma eruptivum is entirely accurate or 
adequate in this case but for lack of a more suitable name it has been presented as such. 


REFERENCE 

MAGENDANTZ, HEINZ (I03S) “ The Different Clinical Groups of Xanthomatous 
Diseases : A Clinical Phi-siological Study of 22 Cases”, Atm. intern. Med., li, 1BC2. 


Dr. W. Freudenthal: Major Loveman’s careful investigations show that his case belongs 
to the group of cutaneous lipoidoses which in spite of many .attempts still defy a satisfac- 
tory classification. An. important point was the fading of the lesions when the cholesterol 
tontent went down and the reappearance when it went up. Histologically frozen sections 
stained for fat show the capillaries in the papillary body studded with verj' small fat 
droplets; there are no foam cells, a picture that one often meets in the “eruptive” forms 
of xanthoma. I don’t mind admitting that seeing the case to-day, I probably would have 
missed the diagnosis, even if I had made a biopsy, because the oaraffin sections do not 
suggest the presence of fat which, the frozen seefions reveal. 

Colonel D. M. Pillsbury, U.S.A.M.C.: 1 had the opportunilj' of seeing this patient with 
Major Hoveman about eight . months ago. At that time the appearance of the lesions was 
rather different from that observed to-day. The yellow colour was more apparent, and 
manj' of the lesions had small crusts at their summits, whether as a result of scratching 
or an inherent inflammatory element in the process we could not determine. While the 
clinical picture in this patient is unusual, there seems no question that a diagnosis of 
lipoidosis is correct, and it is more nearly xanthoma eruptivum than anything else. I 
am rather relieved that Major Loveman and Dr. Freudenthal have not seen fit to attach 
a new name to this condition, because that has seemed the current fashion in connexion 
with lipoid diseases during the past decade, and the classification has become extremely 
complex and confusing. I should like to ask if a fat-free diet has been tried in this 
patient. 

Major Loveman; No. 

Colonel Pillsbury: In. view of the fact that there has been a tendency to waxing and 
waning of the lesions in this patient, it is possible that a relatively fat-pobr diet might 
be of value though difficult to maintain under conditions of military service. Occasionally 
■the results of such'dietar.y management are quite striking. I recall particularly a patient 
of Urbach’s who had been placed on an acidotic regimen for epilepsy, including a high 
fat diet. While on this diet he developed xanthoma, along with some relief from his fits. 
He was then put on a fat-free diet, with diminution of the xanthoma eruption and 
increase in frequency of seizures. The patient was in the dilemma of selecting either 
fits or xanthoma and, needless. to say, he chose the latter. 


Epithelioma Adenoides Cysticum. — C. H. WHnTnE, M.D. 

W. N., aged 53. An agricultural labourer. History of tumours around the eyes and 
nose since the age of 16. There are a very large number of pearly tumours varying from 
pin-head size up to one tumour (now removed) '/• in. diameter and approaching in- 
above the surface on the upper lip. The tumours arc liiost numerous on the forehead 
and sides of the nose and in the central part of the face. ' 

Family history . — His mother has a similar condition of tin? face, and one niece has the 
same trouble, apparently starting,, in her case, at the .age of 21. 

Biopsy (sections shown) : From small lesion on forehead . — A large cyst situated nc.ir 
the mouth of a sebaceous gland filled with keratinous material. Hie epidermis, is 
stretched over this and the underlying sebaceous glands, and deep to these are spherical 
masses of basal-type cells arranged in p.alisade fashion in a rather hyaline stroma. There 
are other smaller cysts in the superficial part of the corium similar to the large cyst 
mentioned above. 

Section of nodular .tumour removed from left upper lip. The histology is similar to 
the section already described, there being grouped masses of basal-type cells with a 
considerable tendency to degeneration in the centre of the groups. The picture is of a 
more advanced condition of the .s.ame process seen in the section described above. 


Multiple Chronic Ulcers of the Upper Arms and Trunk. (?) Cause. — C. H. WfitiTTi.r:, M.D. 

D H., aged 60. A ditcher. The histoiy’ is of twenty-five years’ ulceration on the 
forc.arms .and upper trunk. The patient ha.s never been abroad 
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There arc ten active superficial granulomatous ulcers varying from 54 in. up to 4 in. 
in diameter, situated mostly on the upper arms and chest. The edge is slightly undercut and 
bluish-red, and the base shows a tendenev to scale and crust (see fig.). There is pus present 



tJIcers on right upper arm, showing targe size and somewhat irregular outline. [Photograph try Mr. Kenneth 
• Tiuerington.) 


in places. There are numerous oval or round, papery scars on the back 54 in. to 1 in. in 
diameter, chiefly over the shbulders and presutnably due to ulcers long since healed. 
He is well othenvise but has five vert' bad carious tooth stumps in the lower jaw. 

There is no general enlargement of lymph glands or spleen, and the patient appears 
well in other respects. 

Blood-count . — Red cells 4,400,000 per c.mm.: Hb. 90%; C.I. 1-02. Leucos. 11,000 (polys. 
8,965, lymphos. 1,815, monos. 165, bases. 55). 

Wassermann negative. 

Biopsy : This showed granulation and scar tissue with some pus cells. Cocci were fairly 
abundant, but no tubercle bacilli were seen, and no reliable evidence of tubercle found. 

X-ray of chest : Generalized emphysema. 

Mantoux reaction; Human 1/1000 1 in. wheal, bovine I / 1000 1 in. wheal, i.e. positive. 

Postscript (12.7.45). — ^Films and cultures have repeatedly yielded no fungus even with 
special culture rriedia, but Staph, aureus has been grown on several occasions. Treatment, 
including sulphonamides locally and by mouth, has had little effect so far, and the 
lesions are still extending. Local penicillin gave only slight temporary improvement. 
•— C. H. W. 

The President; This case reminds me very much of a lesion on the hand of the horse 
slaughterer I recently treated. Eventually when we got the sepsis cleared up this turned 
out to be a classical lupus vulgaris. 

. Dr. YPhittle: Would you get this large number of healed lesions on the back? That 
IS one of the most difficult things to explain in this case— the large number of healed 
scars which presumably are the remains of similar ulcers. 

The President: The fact that they have cleared up so completely is against lupus. 

Dr. J. E. M. Wigley; I would like to suggest the possibility of the lesions being artefacts. 

Dr. Whittle: It would be difficult to produce artefacts on both shoulder blades and 
flown the back. 


The President: People with artefacts usually wish to be treated, and he has not sntipht 
medical aid until now. after twenty-five years of illness. ® 

, I®""' P- Dowling: I am reminded of a condition described as pyodermatitis chronica 
ulcerativa, a name which certainly fits this case, which was shown at the International 
Congress at Copenhagen 1930 (Proceedings, p. 1198). It has often struck me stace that 
might be related to acne conglobata, and that it might reoresent as acne 
conglohata has been thought to do, a special type of reaction to Staphgloioccus pyogenes. 

J.^9SgMt blastomycosis, although the lesions are not as drv as nsnais 
If this man were in California and had had his lesions for a less period of time 
think of coccidiomycosis, but we would not expect the man to havl ilsio?^s ve?y long 
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The President: Dr. Dowling, you showed a case of blastomycosis to the Section? 

,PT' fowling: That was a casb of, blastomycetic dermatitis of Gilchrist who eventually 
died of systemic blastomycosis. The primary cutaneous lesions were indolent-looking 
discoid granulomata, covered with little papillomatous excrescences from the interstices of 
which little beads of pus could be expressed. 

The President: I remember one case which I diagnosed as blastomycosis about twenty 
years ago, which cleared up, with treatment. 

Dr. Whittle: Did these cases contract their condition in this country or elsewhere? 

A Member: I have heard of a case recently diagnosed which looked like ap animal ring- 
Avorm. It was a tumour with an inflammatory area over the back of one hand, covered 
with intradermal pustules. It was claimed that a culture had been grown. 

Dr. Dowling: ■ I have recently seen another case of blastomycosis from the Middle East. 
It was a flat granuloma with numerous small sinus-like openings from which pus could 
be expressed but without any warty excrescences. The diagnosis was made and 
confirmed in the laboratory by Air Commodore Morton. The patient was treated success- 
fully by excision and skin graft. 

•The President: My case occurred about twenty years ago. I do not think he had ever 
been treated. It was soon after Dr. Dowling had shown his. case. I inquired whether my 
patient had anything to do with opening packing cases from America, but he had not. ' 

Erythema Annulare Centrifugum (Darier). — C. H. Whitile, M.D. 

W. S., married woman, aged 36. A clerk. There is a two ycar.s’ history of recurrent 
eruption on the thighs, consisting of large, bright red rings on the anterior aspect of 
the thighs with slight scaling; and a cluster of vesicles on the right sole. The skin 
trouble starts in February or March of each year and persists until the autumn. When 
first she was seen (6.9.44) the rings were 4 in. or more across. 6.9.44 : Scales and scrapings 
taken from the rings .showed no fungus after long search; also scales from early follicular 
lesions showed no fungus. However, the roofs of the vesicles on the foot showed 
abundant fungus with rather stout curly hyph.r, breaking up into arthrosporcs and showing 
branching (see fig.). .Cultures have remained sterile.. 



Scales from vesicle on foot showing abundant fungus elements, x ISO. IPhotomicrograph by Mr. W. P. Hudson. 


The lesions reappeared in February 1945, and she now (5.3.45) shows a ring 1 in. 
diameter on the left thigh near the hip; another early, redematous, lesion on the outside 
of the left thigh; a third small ring on the left .shoulder; and a fourth ring starting on the 
right thigh. There arc also a few healing vesicles on the outer .side of the right sole. 

She notices that her scalp has again become scurfy, and she states that it usually does 
so about the same time as the rings and vesicles appear. 12.3.45: Scales taken from the 
rings again show no fungus. The roofs of the vesicles on the right sole show abundant 
fungus as before. 


Ti-i.. President- With regard to your case of erythema annulare centrifugum,- will you 
let us know what your researches produce? Perhaps you would treat the ringworm 
?ungus and let us know what happens then? 

DocT^ruiPT (14 4 45).— I now have cultures taken f^m vesicles on the feel which show 
posTbcKui ■ (asteroidesf in pure culture. — C. H. W. 


'Trichophyton (jypsurn 
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, Mycosis Fungoides. — H. Corsi, F.R.C.S. 

E. S., male, aged 56. in good general health. Covering the trunk and limbs there is an 
eruption of striking geographical pattern. There are channels of normal-looking skin 
sharply demarcated from the abnormal, as one sees in psoriasis, though the general 
-pattern is not that of psoriasis. 

Examined more closely the rash is found to consist of erythema and infiltration, both 
•a good deal more -marked at the. periphery of the affect^ areas, immediately before 
transition from the normal skin. 

The patient states that new places become affected, and, conversely, affected areas 
return to normal. 

There is a slight erythema of the face. On the scalp there is erythema without obvious 
infiltration, and there is no scaling. There is a very slight scaling elsewhere, such as 
one e.\pects to sec in most chronic inflammatory processes in the skin. 

Hands, nails, and mucous membranes are normal. 

The eruption has been present on the legs for tliirty or more years and has tended to 
extend slowly upwards, fn the last year the spread has been rapid, reaching the extensive 
distribution now seen. 

Until a year ago there was no itching, but now the patient suffers sudden severe 
paroxysms of itching spreading all over the body seteral times a day. 

The blood gives a normal red and white differential count and the Wassermann is 
negative. Microsection show.s a pleomorphic infiltration with a preponderance of 
lyraphocy'tes. 

Dr. C. H. ■Whittle: I showed a case (Proc. R. Soc. Med., 1940, 33. 580) with geographical 
lesions, as in Dr. Corsi’s case, in a man about the same age and the Section made a 
tentative diagnosis on the biopsy and on the clinical picture of mycosis fungoides. The 
{fstons completely disappeared. I have shown him since in a relapse (ibid., 1943, 36. 
oiz) and there is no doubt whatever that it is a case of mycosis fungoides. I saw him 
two days ago, he is still well and as his eruption commenced in 1939, there is a historv 
of six years. On one occasion he was very ill indeed with generalized exfoliative 
wrmatitis, and he has at times developed a few tumours which responded to X-raj-s. 
We nearly died of pneumonia in the exfoliative stage. 

Another case, in a man aged 67, shown by me in 1933 iProc. R. Soc. Med,. 1933, 26, 1558) 
gave a history commencing 1928, and is now alive and well seventeen years later. He 
"^oeveloped tumours which resolved with X-ray treatment. 

These Cases in their early stages are often difficult to diagnose; they may have severe 
ana prolonged active phases with typical lesions, and some may apparently recover 
completely. 

The President: The infiltrating cells were mostly lymphocytes and the pathologists 
would not admit that it was mycosis fungoides. There is no doubt that that condition 
»n persist for many years. We have had cases at Bart’s diagnosed elsewhere for many 
years as psoriasis which turned out eventually to be typical mycosis fungoides. 


• Flexiform Neuroma of Tongue, — ^J. E, M. MTc.ley, M.B., and f. Mi’entse, M.R.C.P. 

R. C., girl, aged 15. Lesions since the age of 2. She complains pnly of pain on biting 
her lip or her tongue. Probable onset of puberty (delayed). She is said to be of quite 
average intelligence. She is rather a sallow-looking girl with an underhung jaw and 
thick lips, giving a somewhat negroid appearance. 

General medical investigation, including biochemistry, showed no abnormalitv. 

W.R. negative. 

About the inner surfaces of the Ups and on the anterior third of the tongue are 
raised, glistening, yellowish nodules, varying in size up to that of a glass-headed pin. 
A .similar small lesion was present on the lower edge of each upper eyelid and there was 
one lesion on the forehead. No areas of pigmentation, papules, or 'nodules (sw'gesrire 
of von Recklinghausen’s disease) were discovered on any other part of the body. * 

IQT?'* appears to be identical with the one described by Frobocse.-FiVc/iott's Arc/i. 


to^lltamed for myl?ih°^j. S^ffilfied Wefepi? mel^bof fne 

technique, show numerous raWy large bSndles of myelinited LrvI ^?ref 
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the loose connective tissue of the subepithelial layer and among the more superficial 
muscle fibres. 

The nerve , bundles have a very thick- perineurium, but no thickening or excess of 
endoneural tissue. There is no tendency in this area for the nerve bundles to break 
off into neuroma formation, although a few send small leashes of fibres towards the 
epidermis. 

The tumour seems to fall into the group of plexiform neuromas, although these 
usually show more change in the endoneurium. The only endoneural abnormality in 
this case was the presence of some mucoid tissue within the perineurium, i.e. between 
it and the nerve fibres. 

Dr. J. E. M. Wigley: There are no areas of pigmentation, nothing to suggest von 
Recklinghausen’s disease. 

Dr. F. . Parkes Weber; The first description in England of plexiform neuroma of the 
tongue was that by Abbott and. Shattock in a- most elaborate paper which I well 
remember (Trans- path. Soc. Land., 1903, 54, 231). It was before the Pathological 
Society of London was merged into this Society and their case was a most remarkable 
one because the plexiform neuromatous disease was confined entirely to one-half of 
the tongue, so that it constituted a true “hemimacroglossia neurofibromatosa”. Regard- 
ing the literature see F. P. Weber, Quart. J. Med., 1930, 23, 162 (reference ID- In Dr. 
Wigley's present case the mamillated appearance of the distal portion of the dorsum 
of the tongue constitutes a striking feature. 

The April and May meetings were held under the Chairmansiiip of Dr. Roxburgh. 

The following cases were shown April 19, 1945: 

(1) Favus (With Culture). — Dr. J. E. M. Wiclev. 

(2) Trichostasis Spinulosa; (3) Xanthoma in an Infant. — Dr. G. B. Dowling. 

(4) Dermatitis from Cutting-oil resembling Riehl’s Melanodermia. — ^Dr. Hugh 
Gordon. 

(5) Case for Diagnosis: ? Lymphocytic Reticulosis; (6) Bullous Eruption, Legs: ? Early 
Pemphigus; (7) Bullous Eruption: ? D. Herpetiformis. — Dr. G. Duckworth. 

■ (8 to 10) Keratosis Follicularis; (11 to 12) Pityriasis Rubra Pilaris. — Dr. Z. A. Leitner. 

May 17, 1945: ’ 

(1) Cutis Laxa; (2) Darier’s Disease; (3) Acanthosis Nigricans Juvenilis. — Dr. Sidnev 
Thomson. ■ • , 

(4) Boeck’s Annular Sarcoid. — Dr. Alice Carleton. 

(5) Keratosis of Palms. — ^Dr. G. B. Dowling. ; 

(6) Ichthyosis. — Dr. H. S. Stannus (introduced by Dr. Prosser Thomas). 

(7) Morphcea of Gians Penis. — Dr. Prosser Thomas. 

(8) , Epidermolysis Bullosa with Defective Development of Teeth. — Dr. H. J., Wallace. 

(9) LJermatitis Atrophicans Difiusa. — Dr. Theresa Kindler (for Dr. J. E. M. Wigley). 

(10) Carcinoma of the Breast; (11) Schamberg’s Disease; (12) ? Lupus Erythematosus, 

? Lichen Sclerosus et Atrophicus; (13) Pseudopelade of Broeq. — Dr. P. J. Feenv. 

(14) Blue Pigmentation of the Face and Neck from Tattooing Owing to an Explosion. — 
Dr. H. C. Semon. 

Reports of some of these cases will appear in the British Journal of Dermatology. 
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Treatment of the Retained Testis 
By T. W. Mimpriss, M.B., M.S., F.R.C.S. 

This short paper is a "foUow-up” of a group of patients witli retention of the testicle 
who hare been seen between the years 1938 and 1944 inclusive. Quite a large number 
on my record.s have not been adequately followed during this time and are therefore 
excluded. 

When I started following this series in 1938 I believed, first, that spontaneou.s descent 
is a common occurrence especially round the age of puberty. Furthermore, that the type 
in which spontaneous descent is likely can usually be foretold on examination some time 
previously. Secondly, in the type of retained testis for which operation is necessary, 
that operation in most cases is best performed when the child is showing some signs of 
puberty development and the testis is a fair size and the cord a reasonable length. 

In this series, therefore, I have tended to defer treatment until somewhere between the 
ages of 10 and 14. Examination at that age will usually demonstrate whether the testis can 
be pulled down in the direction of the scrotum, in which case spontaneous descent is 
likely; or whether the testis has come outside the external ring and is lying in the 
superficial inguinal position, in tthich case an operation is nece.ssar)'. I have picked out 
the ones in whom I considered operation necessary, at about this age, when the develop- 
tnent of the testis suggests that the operation will fee easy. 

On these lines the majority of patients sort themselves therefore into two main groups : 
(1) "piose where spontaneous descent occurs. (2) Those in whom the operation of 
or^idopexy is not only necessary but easy. 

There is left, however, a group in which the position is not quite clear owing to poor 
oevelopmenc of rhe genitalia or the inability to feel the testis. This group I have treated 
by hormone therapy followed if necessary bv operation, and it is in this group that 
dtfficuities occur. - - r & R 


TABLE I,— SPONTANEOUS DESCENT 


e No. 

Tsvc 

Age of descent 

Remarks 

1 

Bilateral 

13 

Both dotrn 

2 

Bilateral 

12 

Ri^t down 

3 

Bilateral 

14 

Both down 

4 

Bilateral 

14 

Both down 

5 

Bilateral 

13 

Both down 

6 

Bilateral 

12 

Both down 

7 

Bilateral 

10 

Left do^vn 

8 

Bilateral 

9 

Both demt) 

9 

Bilateral 

22 

Left down 

10 

BUsteral 

14 

Both down 

H 

Bilateral 

14 

Both down 

12 

13 

BiUteral 

24 

Both down 

Bilateral 

13 

Both down 

14 

Bilateral 

14 

Both dowTi 

15 

Bilateral 

13 

Both down 

16 

Bilateral 

9 

Both down 

17 

Bilateral 

11 

Both down 

IS 

Bilateral 

12 

Both down 

19 

Bilateral 

24 

Left down 
(operation right. 

20 

21 

Right 

Left 

12 

13 

aged 8) 

22 


30 


23 

Right 

12 


24 

Right 

13 


25 

Left 

32 



Table I shows the number in whom spontaneous descent occurred in this series. It will 
w noticed &at the age is usually in the neighbourhood of puberty and that a lar<^e 
number of these patients were referred with bilateral non-descent. “ 

testicles and a short cord the 
ttus shpj^g m and out of the external ring but showing no signs of turning outwards 
to a superficial mgumal position. As time went on develonmem ocLri^ fnd i 
gradually possible to pull the testis down to the top of the s'crotum, showing that there 
JVLY — SORG. 1 ■ “ 
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H'as no organic reason why they should not go there. After that tlic stage of a migratorv 
testi.s wa.s entered, followed by the as.sumption of the permanent position of descent. 

It should be emphasized here that no patient is included in this scries in whom a 
migratory testis tvas found when first Seen- by me. I hare had any number of these 
referred to me as cases of imperfect descent, but I do not nut them on my records. 

Table II shows the number of operations pcrformecl without previous employment of 
hormone therapy. Nearly ail of these have been done at about the age of pultcrtv, but 
in a few cases, oiving to the presence .of a troublesome hernia, operation has been put 
forward a year or two. Operation has bceii undertaken in these boys without previous 
hormone therapy because I have been satisfied that spontaneous descent will not occur 


TABLE II.— ORCHIDOPEXY 


Case No. 

Tjpe 

Age of patient 

Remarks 

20 ' 

Left 

14 


27 

Bilateral 

12-13 . 


28 

Bilateral 

32 


29 

. Right 

s 

Hernia 

30 ' 

Bilateral 

13 


31 

Right 

ir. 


32 

Left 

12 


33 

Right 

ir. 


34 

Left 

14 

Two operations 

35 

Left 

10 

Hernia 

30 

Left 

13 


37 

Left 

12 


3S 

Right 

11 

- 

30 

Right 

1<» 

i 

40 

Right 

12 



and their development has been such as to make an operation satisfactory. In fact, 
nearly all of these were in the superficial inguinal position in which a good result should 
be obtained. All of these have given a good result in that a mobile testis of fair size 
is in the scrotum. 


TABLE III.— HORMONE THERAPy'^ 


Case No. 

41 

42 

43 

44 

45 

40 

47 

4S 

Type 

Bilateral 

Bilateral 

Left 

Bilateral 

Right 

Bilateral 

Bilateral 

Bilateral 

Ago of hormone 
therapy 

12 

i;i 

i:t 

l.-i 

12 

14 

11 

Result 

Both down 

Both down 

Operation 

. Orchidopexy 
Orchidopexy . 
Orchidopexy 
Orchidopexy 
Orchidopexy 
Orchidopexy 

'Age 

13 

14 

13 

13- 14 

14- 15 
12-13 

49 

Right 

12 


Orciiidopcxy 

12 

50 

Left 

IR 


Orchidectomy 

13 


Result 


Sotisfnetoty 

Sotisfactoo’ 

Satisfactory 

Satisfactory 
Satisfactory’ 
Poor, Two 
operations, 
both sides 
Poor, Testis 
at I.R. 

Tesu's atrophied 


This group (Ttible III) contains 10 patients who, in my opinion, were neither obvious 
candidates for spontaneous descent nor for operation; the testis being very small and in 
some cases not palpable. These therefore received a course of hormone therapy. In 2 
patients descent occurred following this and on the other 8 operation was performed, 
with a satisfactory result in 5. 

In 2 of the unsatisfactory ones, the testis was never palpable and at operation it was 
found retained above the internal ring, and the cord was very short. As it was impossible 
to get the testis into the scrotum at the first operation, I tried leaving it at the external 
ring and operated again later in an attempt to get a good position. Case 48 has had 
two operations on both sides and the position of the testicles is still unsatisfactory. The 
same applies to Case 49, though it is possible that 1 .shall be able to improve the position 
bv a second operation. Both of the.se were mentally rather backward children and the 
retained testis tras by no means the only abnormality which they possessed. 

These two represent the difficult type which forms a stnall percentage of those seen. 
At present I think it is almost impossible to get a good result with a small testis and a 
short cord retained high up. Case 50 is. the only orchidectomy in this group. The 
testis which was- lying at the internal ring was so atrophic that it was not worth preserving. 
It is possible that torsion had occurred at some time. 

Spontaneous descent is a common occurrence, particularly around the age of puberty, 
and a good result can be obtained in suitable cases when orchidopexy is performed at 
about that age. There is no need to regard the imperfect descent of the testis as a 
condition for which treatment should be carried our as soon as possible. The type of 
treatment needed, if any, becomes steadily more obvious up to the age of puberty. At 
this age many will have solved their own problems; others ivill clearly need operation.' 
and in a third group hormone therapy followed by operation is probably the best line. 
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The Value of Early Closure of Wounds 
By D. F. Freebody, F.R.C.S.Ed. 

Early closure of wounds is not a new treatment; it has been practised at carious times 
during the last fifty years. Each time it has been .discarded as a dangerous form of treat- 
ment. However, the great advantage of the treatment has been rais.sed: if a wound can 
be dosed successfully at an earlv date, return to function, and, in many cases, return to 
full funetjon, will be assured in niinimum time. 

Burns and Young point out in their paper on the treatment of femur bv closed methods 
[Lancet, 1945 (i), 236); 

“In the 'Medical History of the War' Sir Anthony Bowlby quotes details of a series of 
211 compovsnei fractures of the femur treated by delayed primary suture, 161 being 
successful. He observes that the results were greatly improved in proportion as the 
practice of delayed primarv suture increased. Closure diminishes the risk of all kinds 
of complications and gives rise to muclr more rapid union. In 1919 Pearson and 
Drummond were impressed with the 'importance of obtaining knee movements from the 
Stan.” 


These noie.s ivere uritteh on experiences obtained during the last war. before the 
days of sulphanilaraide and before Fleming had discovered the penicilUuni noiatum. 
Such treatment could onlv be carried out under the most careful supervision because of 
the possibility of flaring-up of infection in soft tissue and joints. 

3n the period betiveen the two wars, these valuable observations were forgotten, and 
no serious work ivas perfornted to ascertain the potentialities of this form of treatment 
in spite of the great advances made in chemotherapy. It was considered unsafe to suture 
^ a Wound involving a compound fracture after six hours, even if careful excision and 
wound toilet were performed. 

At the beginning of this war, British surgery was greatly influenced by the work of 
Trueta and his colleagues dealing with Spanish Civil War casualties. The treatment 
consisted of laying open the wound and surgical debridement, and endo.sing the limb 
in plaster ivith ’the wounds left open; partial closure was practised in some cases. Infec- 
tion Was controlled by the administration of sulphonamides, &c. The oedema tvas 
reduced by the immobilization and even pressure exerted by the plaster, and subsided 
with healing of the wound, bur this might be sfoiv if at all extensive. This form of 
treatment undoubtedly saved innumerable limbs which would otherwise have bad to 
be amputated. The great disadvantage was that slow healing of the wound gave rise 
to massive fibrous tissue formation, bone and tendons were exposed for long periods in 
the discharging wound with resultant sloughing and necrosis, and joints became stiff 
from 'immobilization and fibrosis. 

Early closure of wounds is the natural evolution in wound surgery whidr keeps 
abreast of the discoveries and acquired knowledge of the properties of sulphanilam’de 
■' and penicillin. The bacteriostatic properties of these drugs have gone a long wav 
towvvards removing the danger of septicasmia and wound cellulitis. Infection due to 
staphylococcus, streptococcus and gas gangrene can be completely controlled in the 
vast majority of cases. These discoveries combined with new methods of resuscitation 
and blood transfusion render the patient a far more suitable subject on whom to tn’ the 
lessons learned by earlier surgeons. This has been proved by Colonel Jeffries and his 
co-workers. Hp to date these drugs have been used purely as defensive weapons against 
infection, and, as such, their value has not been exploited to the fuff. 

. 'The use of penicillin and early closure does not obviate full removal of all dead and 
mfected tissue at the primarv excision. Many of these wounds, if rhev reached the 
base hos;pita] within a few hours ol injury, can be primarily sutured under penicillin 
"Ath absolute safety, but when they have been several days in transit without adequate 
observation and regular administration of penicillin, it is unwise to resort 'to primary 
suture. Delayed closure is carried out at the base hospital, ideally between -the third 
and twelfth days. The administration of penicillin is started before the patient goes 
to the theatre and in cases of heavy infection, due to inadequate excision, a massive 
uose of penicillin or rwentj’-faur hour course may be given first (depending’ on tteneril 
condition). The wound i.s inspected, cleansed with raline or peroxide, InTrSa 


«o the periphery and ei‘ n ‘p-me 

By this combined method the complete closure of even the most extensive wound 
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uas no organic reason ^vlly they should not go there. After that tlie stage of a migratory 
testis was entered, followed by' the assumption of the permanent position of descent. 

It should be emphasized here that no patient is included in this series in whom a 
migratory testis was found when first seen by me. I have had any number of these 
referred to me as cases of imperfect descent, but I do not put them on my records. 

Table II shows the number of operations performed without previous employment of 
hormone therapy. Nearly all of these have been done at about the age of puberty, but 
in a few cases, owing to the presence .of a troublesome hernia, operation has been put 
forward a year or two. Operation has been undertaken in these boys without previous 
hormone therapy because I have been satisfied that spontaneous descent will not occur 


Case No. 

TABLE 

Type 

II.— ORCHIDOPHXY 

Age of patient 

Remarks 

20 ■ 

Left 

14 . 

27 

Bilateral 

J2'13 


28 

Bilateral 

12 


29 

. Right 

S 

Hernia 

30 ■ 

Bilateral 

ir» 

31 

Right 

15 


32 

Left 

12 


33 

Right 

Up 


34 

Left 

14 

Two operations 

35 

Left 

10 

Hernia 

30 

Left 

13 

37 

Left 

12 


38 

Right 

13 


39 

Right 

10 

1 

40 

Right 

12 



and their development has been such as to make an operation satisfactory. In fact, 
nearly all of these were in the superficial inguinal position in whicli a good result should 
be obtained. All of these have given a good result in that a mobile testis of fair size 
is in the scrotum. 


TABLE III.— HORMONE THERAPy' 


Case No. 

Type 

Age of hormone 
therapy 

Result 

OperaUon 

‘Age 

Result 

41 

42 

43 

Bilateral 

Bilateral 

Left 

15 

12 

13 

Both down 

Both 

Orchidopc.'cy 

13 

Satisfactory 

44 

Bilateral 

13 


Orebidopexy . 

14 

Satisfactory 

45 

Right 

Bilateral 

13 


Orchidopexy 

13 

Satisfactory 

4G 

12 


Orchidopexy 

13-14 

Satisfactory 

47 

Bilateral 

14 


Orchidopexy 

14-15 

Satisfactor>' 

48 

Bilateral 

n 


Orchidopexy 

12-13 

Poor. Two 

49 

Right 

12 


Orchidopexy 

12 

operations, 
both sides 
Poor. Testis 

50 

Left 

13 


Orchidectomy 

13 

at I.R. 

Testis atrophied 


This group (Table III) contains 10 patients who, in my opinion, were neither obvious 
candidates for .spontaneous descent nor for operation; the testis being very small and in 
some cases not palpable. These therefore received a course, of hormone therapy. In 2 
]iatients descent occurred following this and on the other 8 operation was performed, 
with a satisfactory result in 5. 

In 2 of the unsatisfactory ones, the testis was never palpable and at operation it ivas 
found retained above the internal ring, and the cotd was very short. As it was impossible 
to get the testis into the scrotum at the first operation, I tried leaving it at the e.vternal 
ring and operated again later in an attempt to get a good position. Case 48 has had 
two operations on both sides and the position of the testicles is still unsatisfactory. The 
same applies to Case 49, though it is possible that I shall be able to improve the position 
bv a second operation. Both of these were mentally rather backward children and the 
retained testis was by no metins the only abnormality which they possessed. 

These two represent the difficult type which forms a small percenttige of those seen. 
At present I think it is almost impossible to get a good result with a small testis and a 
short cord retained high up. Case 50 is. the only orchidectomy in this group. The 
testis which was lying at the internal ring was so atrophic that it was not worth preserving. 
It is possible that torsion had occurred at some time. 

Spontaneous descent is a common occurrence, particularly around the age of puberty, 
and a good result can be obtained in suitable cases when orchidope.vy is performed at 
about that age. There is no need to regard the imperfect descent of the testis as a 
condition for which treatment should be carried out as soon as possible. The type of 
treatment needed, if any, becomes steadily more obvious up to the age of pubefty. At 
this age many will have solved their own problems; others tvill clearly need operation.- 
and in a third group hormone therapy followed by operation is probably the best line. 
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DISCUSSION ON THE CONTROL OF RICKETTSIAL INFECTIONS 

Lieut.-Colonel C. H. Stuart-Harris; The rickettsial infections which are of concern in 
human medicine include a number of diseases affecting human beings in all climates and 
in most countries all over the globe. Biraud and Deiitschman in 1936 listed 22 typhus 
and typhus-like fevers of rickettsial origin and more have since been added, but it seems 
probable, that fuller knowledge of the rickettsias will enable ultimate simplification and 
re-grouping of this classification. The many common clinical characteristics of the 
typhus fevers and the common features of the rickettsias need emphasis as much as do the 
differences. Though transmission of infection is nearly always fay insect or acarine vectors, 
the reservoirs of infection and type of vector differ in the various conditions. Control 
measures which are successful in some may not be applicable to other rickettsial infections, 
but it seems probable that the principles underlying these measures are common to all 
Wpvs. The practical application of these principles to epidemic typhus fever has recently 
achieved such spectacular results that it may be po.ssible for considerable progress to be 
made in other rickettsial infections by similar measures appropriate to these conditions. 

Principles of control of typhus fever. — The first principle of typhus fever control — attack 
on the vector by delousing of the infected population — is well known but introduction 
of potent chemical insecticides has now revolutionized field practice. So long as the 
destruction of lice involved the utilization of heat, it was impossible to deal quickly with 
yery large numbers of people. Moreover, the undressing, disinfestation of clothes, and 
shaving of the hair were unpopular measures and added to the delay. The possibility 
insecticide in a dusting powder was c-vplored during the last war, but really 
eradent louse-killing agents are of comparatively recent date, and the netvest types such 
Us D.D.T. (Buxton. 1945) possess enormous advantages over earlier ones. The standard 
British Army delousing powder at the outbreak of war contained naphthalene, creosote 
and iodoform. Later derris root (rotenone) was used as the chief active constituent and 
'"^osvder was known as A.L.63. 

The efficiency of A.L.63 as an agent for killing lice quickly was undoubted as was 
that of the American Army’s MYL powder which relied chiefly on pyrethrum for its 
activity (Davis and Wheeler, 1944). Then came the thiocyanates, including lauryl 
thiocyanate and Lefhane Special 384. Lethane was used in the form of an impregnated 
belt to control body lice and an emulsion of thiocyanates was found to be e.vtremely 
useful in the eradication of head lice (Busvine and Buxton, 1942), Tims far, however, 
none of the new insecticides had the power of local persistence so that treatment or 
^pregnation needed to be repeated every few days or else reinfestation would develop. 
D'p.T. possesses this poiver of persistence of action to an outstanding degree and thus 
bip fair to take pride of place among insecticides. Though it has a relatively slow 
leinal effect on lice and does not kill nits, its persistence on skin or clothes is sufficient 
to guarantee freedom of the individual from reinfestation by larval lice hatching out 
irom nits (Annand et al., 1944; Scobbie, 1945) or from other individuals. It is not 
absorbed from the skin when applied in powdered form dispersed in inert powder (talc) 
ana when used as a dry powder it is entirely harmless to man. The powder is applied 
to fully clothed individuals by using a dusting-gun of the type used in agriculture, 
torcing a cloud of dust up the arms and legs, down the neck and over the chest, axillai 
and groins. A partial distribution of powder is adequate for delousing because' of the 
migratory habits and selective location of the body-louse. 

The second principle of control in typhus fever, based on the infectivity of the human 
cases and the fact that man constitutes the reservoir of infection, consists in early dia- 
gnosis and isolation in hospital. The newer methods of cultivation of rickettsias* hive 
produced relatively abundant quantities of rickettsial antigens for serological tests. Hone 
that these antigens would aid diagnosis at an earlier stage of the disease tbm 
afforded by riie Weil-Felix reaction has not, however, been fulfilled. Rickettsial agglutina 
lion and complement-fixation tests are now of established value in tracin® the epfdemio 
July — Comp. Meo. 1 , o t ’ ‘ u - 
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can be obtained. Penicillin is given systemically for five days. Local application of 
penicillin by me.ans of tubes has been disappointing, the wound frequently breaking 
down and forming sinuses. 

Advantages of early closure. — It, is well known how indurated and scarred a limb 
may become around a chronic varicose ulcer or an extensive burn. Tlje fibrous tissue 
forming under the granulating surface penetrates deep' into the underlying structures. 
The pain from a raw surface prevents the patient from moving the limb, while contrac- 
tures further limit joint tnovemenf. So also in the e.xtensive soft tissue wound, as 
healing occurs a large scar will develop adherent to the underlying muscle. 

It is practically impossible to keep a large granulating surface free from jjathogenic 
organisms for any length of time. Any, secondary infection developing is followed by 
fresh fibrous tissue formation. The depth to which this fibrous tissue, may extend is 
seen at any operation on a raid casualty a-eated by the old methods. It may reach to 
underlying bone, binding skin, deep fascia and tendons down to bone, and make move- 
ment impossible. 

Complete closure of a soft tissue wound wiU not only prevent reinfection of the 
wound but will also reduce the amount, of scarred tissue .formation to a minimum. 
CEdema of the tissue will be absorbed rapidly as soon as the source of irritation is 
removed. The patient’s pain will be relieved and of his own volition he will start 
using his limb, and an earlier return to function is assured. 

If the tissue can be drawn together by closure, the recesses in the wound will be shut 
down, thereby preventing the pooling of scrum, blood or pus. The early movement of 
the muscles of the limb will help to express any such collection. 

The protection of tendons can be assured by closure of tlie wound by complete suture. 
Where it is necessary to complete the closure by skin graft, an adherent scar may result, 
but this can be excised later and a- full-thickness graft applied when the tendon has 
been saved from initial destruction. In the case of compound fractures early closure 
of the wound is absolutely essential to prevent secondary infection reaching the bone. 
If it should be necessary to swing skin flaps or make parallel skin incisions to retain 
tension on the main incision, rhe.se secondaiy incisions can be Thiersch-grafted. 

Burns and Young have shown in cases of fractured femurs treated by control of infec- 
tion and early closure of wounds that movements can be started immediately, alignment 
being controlled by weight traction (Tr. of Fractured Femurs, Lancet, 1945 (i), 236). 

Wounds of the knee-joint demonstrate very clearly tlie value of early closme. , It has 
been long known that the synovial membrane can look after itself as long as it is not 
being bombarded by infection from a source within or outside the joint. It is the 
damage to the soft tissues and bone that determines the ultimate functional result of a 
knee-joint injury. After surgical toilet of tlie wound and removal of the foreign body 
the synovial membrane is closed. The soft tissues must then be drawn together and 
the wound completely sutured or grafted. 

Early closure by suture and skin graft will ensure minimal extra-articular scarring 
and rapid absorption of oadema and swelling. Throughout, the infection must be con- 
trolled by the administration of penicillin and sulphanilamide systemically. Fluid collect- 
ing in the joints is aspirated and penicillin is instilled into the joint to keep up the- 
concentration of penicillin in tlie synovial fluid. 

Failure to obtain a good result in cases of penetrating wounds of skin-joints is usually 
where there has been excessive bone .dam.agc (articular) and where, owing to soft tissue 
loss, the wound has not been closed. 

Slides were shown illustrating the above principles and these iverc kindly lent by 
members of the Orthopaidic Unit at Botley’s Park. 


Meeting held at The London Hospital on May 9, 1945. 

The following cases were shown : 

(1) Multiple Calcified Hydatid Cysts of the Liver. — ^INIr. M. H. D. Cooper (for Sir James 

^^^tLTON). ■ 

(2) Congenital Cystic Disease of the Liver and Kidneys. — Mr. Morgan and Mr. A. 
,Waterson (for Sir James Walton). 

(3) Congenital Cyst of Common Bile Duct. — Mr. Wilki.vson (for Sir jA.vtES Walto.n). 

(4) Carcinoma of the Kidney Associated With Double Pelvis and Ureter. — Mr. Cooper 
(for Mr. Neligan). 

(5) Intestinal Fistula in an Obstructed Incisional Hernia with Sloughing of the Sac. — 
Mr A Turnbull (for'blr. AlixN Perry). \ 

(6) Femoral Embolectomy. — Mr. C. H. »e Boer (for .Mr. Fathi). 

(7) Paget’s Disease of Bone. — Mr. C. H. de Boer (for Mr. Neligan). 

(8) Cafe of Peyronie’s Disease.— -Mr J. Fathi. 



23 


Section of Comi}aralive Medicine 


513 


Slimmer. During 1943, rvidc.spre.id prevalence ol typini.s fever in the Egyptians and in 
the Arabs of North Africa expo.scd oiir armies to considerable risk of infection. Yet no 
general or localized epidemic occurred, even though some of the bitter fighting during 
the .w inter ranged around the typhus-stricken villages in the a^ea round Constantine in 
Algeria. The reason for tliis low prevalence of tvphus was obvious. The British Army 
achieved an astonishinglv high standard of cleanliness from lice. This was effected by the 
ordinary measures of cleanliness and by using delousing measures including A.L.63 
powder. Even when typhu.s did occur, lice were rarely discot ered on the bodies of the 
patients and therefore no risk of spread within the units e.xisted. The source of infection 
of these sporadic cases was obviouslv the civilian population because of the frequency 
■nth which cases came from base depots or dock companies employing large numbers 
of civilians. The disease itself in our troops was severe and carried a mortalitv' rate 
01 Comparison of onr e.xpericnce with that of the American Army in North 

Africa was most instructive. The American Army fighting alongside our own, with 
substantially similar hygiene precautions and similar risk of infeaion from civilians, 
experienced about a score of cases of tvphus with no deaths at all during the period 
when our First Army had 41 cases with 13 deaths. The only discoverable difference 
between the two armies' was that the American Armv was wholly immunized with Co.x 
vaccine. The difference in incidence of typhus in the two armies and particularly the 
absence of deaths from typhus in the American Army could onlv have been due to 
the Inimunization of the American soldiers with rickettsial vaccine. 

General iramumzation with typhus vaccine began in the British Army in the late 
spring of 1943 and was extended to the Middle East Army at the close of the year. The 
civilian epidemic in the winter of 1943 to 1944 was much smaller than that in the 
previous winter but, when allowance is made for this, the Middle East Armies experienced 
much lower incidence of typhus with a much loiver death-rate in 1944 than in 1943. 
the British First and Eighth Armies and the American Army passed over to Italy in the 
autumn of 1943 and were again exposed to infection from civilians during the Naples 
epidemic. The fact that only two British and two Americans contracted typhus during 
this outbreak confirmed the previous experience that combined louse-control and immuniza- 
tion Was highly effective in preventing even sporadic cases of typhus. It is also significant 
that the anti-louse powder used by the British Army and by some thousands of civilians 
employed by the Army was the standard A.L,63 which was' applied and reapplied to the 
clothes and bedding of the troops. The evidence in favour of the success of these Army 
control measures seems overwhelming but prophylaxis in the Army is a different proposi- 
tion from controlling an outhreak in civilians once this has developed. The experience 

Naples indicates that we can control typhus even in the face of an epidemic. 

The Naples outbreak probably had its roots in the occurrence of sporadic cases in 
March 1943, but epidemic prevalence was not experienced until December. Lack of 
cashing faciHtie.s, malnutrition, overcrowding and the use of air-raid shelters as actual 
living quarters were probably responsible for the epidemic, which began in the poorer 
sections of the town and particularly in the area in which large cavern-like air-raid 
shelters were located. Three hundred cases occurred in December and in this month 
the efforts of the Allied medical officers. Red Cross and civilian workers were aided bv 
the arrival of tvorkers of the Internationa! Health Division of the Rockefeller Foundation 
under the direction of Dr. F. Soper, and of the American Typhus Commission under the 
direction of Brigadier-General Leon A. Fox. A scheme for inspection of the contacts 
01 notified cases and for case-finding by medical inspection of the crowded airrraid 
shelters, where 10,000 people were permanently housed, was put into operation. Manv 
rases of typhus were found in these shelters, which were overcrowded, foul, and infested 
hy lice, fleas and bedbugs. Delousing by powder-spray was the only measure of control 
applied to these people but cases of actual typhus were transferred to hospital after 
preliminary dusting. Pyrethrum powder was used at first but, as supplies became avail- 
able. 10% D.D.T. powder was used. 

The chart (fig. 1) shows that about January 10, 1944, a sharp fall in the incidence of 
typhus set in, and that from then onwards the epidemic slowly petered out. Allowing 
dtiys for the incubation period of typhus, the events occurring prior to December 29, 
*943, were clearly crucial The chief control measures applied during these closing w'Ceks of 
ciccember were case-finding and delousing of both immediate and remote case contacts The 
principles of diagnosis and isolation of cases, and of throwing a cordon around each infected 
case by delousing both case and contacts with a persi.stent insecticide are thus the kev men- 
siires to he taken during an actual epidemic, ft is significant that though cases of k-ohus 


of contact delousing were effective in preventing anv subsequent epid'im 
III these areas. In Naples nsclf, the extended programme of the Typhl ComW^ 
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logy of the disease and in distinguishing epidemic from murine infection (van Kooven 
and Bcarcroft, 1943; Stuart-Harris, Retfie and Oliver, 1943; Plotz, 1943) but do not usually 
assist greatly in diagnosis, Early diagnosis and hospitalization have, however, been 
helped by bedside performance of the Weil-Felix test using the Castaneda slide agglutina- 
tion test witli a concentrated Proteus OX 19 suspension (Castanetla ct ah, 1940). Colour- 
ing of the latter with methylene-hluc enables a direct test of a drop of blood to be made 
and, in this way, confirmation of clinical diagnosis can be obtained in the patient’s own 
home. Contacts and doubtful cases can be similarly examined and cases which would 
otherwise be missed may thus be detected and prevented from becoming a source of 
danger to others. ' • 

The third principle of typhus control, immunization by rickettsial vaccines, was dis- 
cussed at a meeting of the Royal Society of Tropical Medicine and Hvgiene in 1940 
(Murgatroyd, 1940) and by this Society in 1941 (Findlay, 1941). So long as the methods 
of vaccine production were tedious, as in the case of Weighs louse-gut vaccine, or the 
vaccines were possibly dangerous, as in the case of the living murine vaccines (Blanc and 
Baltazard, 1938; or Laigrct and Durand, 1939), progress was slow. The Cox method of 
cultivation of epidemic rickettsias in the yolk-sac of developing chick embryos (Cox, 1938) 
enabled large quantities of a killed (formolized) vaccine free from unpleasant clinical 
reaction to be produced quickly. Almost at the same time, the French workers in 
North Africa, Durand and Giroud (1940), introduced a mouse-lung vaccine of killed 
formolized epidemic rickettsias and by using rabbits (Durand and Giroud, 1941) and 
sheep (Horrenberger and Renoux, 1943) were able to produce quantities suflicient for 
mass use. ^Vl^en typhus research was first begun in 1941 by tvorkers at the laboratories 
of the Medical Research Council and in the Army, it was felt desirable to investigate 
the relative efficiency of these yolk-sac and mouse-lung vaccines. The antigenic structure 
of the rickettsias was also studied in an effort to determine whether any diversity of 
antigens existed other than the known differences between epidemic and murine strains 
(Zinsser and Castaneda, 1932). Soon after thc.se studies began, Craigie (1942) developed 
a method of purification of the yolk-sac culture of rickettsias by ether-treatment which 
resulted in a considerable concentration and separation of the rickettsias from unwanted 
egg-yolk. Craigie's vaccine also differed from commercial vaccine in that it was com- 
posed of pooled cultures of three rickettsial strains — a murine, a recently recovered strain 
from the Madrid epidemic, and the old classical Breinl strain first recovered in Poland in 
the 1919 to 1921 outbreaks. Immunization has now been in use in the Briti.sh 
Army on a considerable scale since 1943, and in the American ‘Arniy for 
an even longer period. Much of the vaccine used by the British Army has come 
from Craigie’s, laboratory but some has been supplied by commercial firms in the United 
States. The necessities of war have denied us the chance of obtaining reliable statistical 
data on the effect of immunization on the incidence of typhus. However, laboratory 
experience (Topping, 1944; Wohlrab and Patzen, 1944) and some field e.xpericnce (Ding. 
1943; Schulten, 1944) have indicated that immunization effects a real lessening of the 
severity of disease and reduction of mortality from tyjjhus. The field experience which 
I shall now detail confirms this and also suggests, though it does not prove,- tliat reduction 
in incidence is effected by immunization. ; 

Recent field experience of typhns in relation to methods of control . — The experience of 
the Allied Armies since 1942 enables us to say emphaticall)' that the bogy of louse-borne 
typhus no longer threatens a disciplined community such as an army. This is a tremen- 
dous achievement, for typhus has always been a disca.se which flourished in armies and 
under wartime conditions. Table I shows the experience in the British Army as regards 


TABLE I.— TYPHUS FEVER IN THE BRITISH ARMY 


Area 

(a) Prior to immumt 
Middle East 

Period 

zation toith typhus vaccine 

January to June, 1043 

July to September, 1043 

Number of cases 

134 

57 

(High proportion 
of murine cases) 

Deaths 

44 (33°;) 

1 (2%) 

North Africa 

January to April, 1943 

41 

13 (.32?;,) 

(6) After immunization tsith typhns vaccine 

ji^aples January to Alarch, 1044 

f 2 

1 

Aiiddle East ‘ 

Januar>* to June, 1044 

10* 

2 (10-5?;) 


* The civilian epidemic in the Middle East in 1(14-4 was on a considerably reduced scale compared with that in lOIS- 

tvnhus before and after the introduction of general immunization with the Cox type of 
tvphus vaccine. The studies of van Rooyen in the Middle East (van Rooycn and Bcarcroft. 
19431 indicated that tvphiis there was predominantly of epidemic type 'during the winter 
n but tint muriiic tvphus with characreri.«tically low mortality predominated iii tlie 
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Slimmer. During 1943, wiilcsprcad prevalence of typhus fever in the Egyptians and in 
the Arabs of North Africa exposed our armies to considerable risk of infection. -Yet no 
general or localized epidemic occurred, even though some of the bitter fighting during 
ihcAvintcr ranged around the typhus-stricken villages in the atea round Constantine in 
Algeria, The reason for this low prevalence of typhus was obvious. The British Army 
achieved an astonishingly high standard of cleanliness from lice. This was effected by the 
ordinary' measures of cleanliness and bv using delousing measures including A.L.63 
powder. Even when typhus did occur, lice were rarelv disemered on the bodies of the 
patients and therefore no risk of spread within the units e.xisted. The source of infection 
of these sporadic cases was obviouslv the civilian population because of the frequency 
"■th which cases came from base depots or dock companies employing large numbers 
of civilians. The disease itself in our troops was severe and carried a mortality rate 
01 30%. Comparison of our experience with that of the American Army in North 
Africa \yas most instructive. The American Army fighting alongside our own, with 
substantially similar hygiene precautions and similar risk of infection from civilians, 
experienced about a score of cases of tvphus with no deaths at all during the period 
when our First Array had 41 cases with 13 deaths. The only discoverable difference 
between the two armies was that the American Army was wholly immunized with Cox 
vaccine. The difference in incidence of tvphus in the two armies and particidarly the 
absence of deaths from tvphus in the American Army could onlv have been due to 
the immunization of the American soldiers with rickettsial vaccine. 

General immunization with typhus vaccine began in the British Army in the late 
spring of 1943 and was extended to the Middle East Army at the close of the year. The 
civilian epidemic in the winter of 1943 to 1944 was much smaller than that in the 
previous winter but, when allowance is made for this, the Middle East Armies experienced 
s very much lower incidence of tvphus with a much lower death-rate in 1944 than in 1943. 
The British First and Eighth Armies and the American Army passed over to Italy in the 
autumn of 1943 and were again exposed to infection from civilians during the Naples 
epidemic. The fact that only two British and two Americans contracted typhus during 
this outbreak confirmed the pre'ious experience that combined louse-control and immuniza- 
tion was highly effective in preventing even sporadic cases of typhus. It is also significant 
that the anti-louse powder used by the British Array and by some thousands of civilians 
employed by the Armv was the standard A.L.63 which was applied and reapplied to the 
clothes and bedding of the troops. The evidence in favour of the success of these Army 
control measures seems overwhelming but prophylaxis in the Army is a different proposi- 
|ion from controlling an outbreak in civilians once this has developed. The experience 
>n Naples indicates that we can control typhus even in the face of an epidemic. 

The Naples outbreak probably had its roots in the occurrence of sporadic cases in 
Alarch 1943, but epidemic prevalence was not experienced until December. Lack of 
washing fadlitie.s. malnutrition, overcrowding and the use of air-raid shelters as actual 
living quarters 'were probably responsible for the epidemic, which began in the poorer 
sections of the town and particularly in the area in which large cavern-like air-raid 
shelters were located. Three hundred cases occurred in December and in this month 
the efforts of the Allied medical officers. Red Cross and civilian workers were aided by 
the arrival of workers of the International Health Division of the Rockefeller Foundation 
under the direction of Dr. F. Soper, and of the American Typhus Commission under the 
direction of Brigadier-General Leon A. Fox. A scheme for inspection of the contacts 
of notified cases and for case-finding bv medical inspection of the crowded airrtaid 
shelters, where 10,000 people were permanently housed, was put into operation. Manv 
cases of typhus were found in these shelters, A»hich were overcrowded, foul, and infested 
fay lice, fleas and bedbugs. Delousing by powder-spray was the onlv measure of control 
applied to these people but cases of actual typhus were transferred to hospital after 
preliminary dusting. Pyrethrum powder was used at first but, as supplies became avail- 
able. lO^o D.D.T. powder was used. 

The chart (fig. 1) shows that about January 10, 1944, a sharp fall in the incidence of 
typhus set in, and that from then onwards the epidemic slowly petered out. Allowing 
'''ulve days for the incubation period of typhus, the events occurring prior to December 29, 
■943, were clearly crucial The’chief control measures applied during these dosing weeks"of 
December were case-finding and delousing of both immediate and remote case contacts. The 
principles of diagnosis and isolation of cases, and of throwing a cordon around each infected 
case by delousing both case and contacts with a persistent insecticide are thus the kev mea 
mres to be taken during an actual epidemic. It is significant that though cases of tvphus 
occurred m many villages outside Naples City, the application of these measures of 
diagnosis and of conmet delousing were effective in preventing any subsequent epidemic 
in these areas. In Naples itself, the extended programme of the Typbls ComnSn 
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including case-finding, cbiitact delousing, mass dclousing; immunization of key personnel 
and of contacts effectively continued and completed the control. However, though 
enormous numbers of people were deloused, including 60,000 persons a day at the peak 



FIG. 1, — Typhus epidemic, Naples (19t3-J4) 


of the campaign, lousiness continued to be present as was shown by a house-to-house 
study carried out in March. By then, however, the typhus had been controlled because 
the rickettsia-infected lice had been largely eliminated. The , role of immunization in 
the .civilian population was clearly unimportant. Some few cases occurred in medical 
or nursing personnel who had been immunized but all recovered satisfactorily. In ^pite 
of bad conditions for reception of patients and delousing in the civil hospitals, few infec- 
tions were contracted by the staff and the factor of infection by inhalation appeared to 

In conclusion, the wartime e.vperiencc of at least one rickettsial disease has afforded 
solid grounds for belief that logical principles of control of rickettsial infections are well 
found^. Louse-borne typhus has been, to all intents, abolished from the Army. Its 
control in the civilian population is possible if adequate resources are made available. 
A nation-wide epidemic would clearly be a more formidable problem than the relanvcly 
circumscribed Naples epidemic. If there are enough trained people to hunt out the foci 
of infection, however, and if D.D.T. is forthcoming in sufficient amount, the result ot a 
nation-wide campaign should be as successful as was tliat carried out in Naples last year. 

I am indebted to the Director of Hygiene, Major-General D. T. Ricliardsoh, C.B., il/.C., 
K.H.S., and to the Consulting Physician to the Army, Major-General A. G, Biggam, C.B., 
O.B.E., K.H.P., for help in the preparation of this paper. 
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others whose vocation took them into scrub-land. The mortality ' tnried — in Japan, in 
some districts, it was as high as 60%, in others 30%, in jMalaya .and Formosa 

Present . — Since the outbreak of the Japanese war scrub-typhus, both by its higher 
incidence and its psychological elicct on troops, has compelled the institution of energetic 
inyestig.ation and counter-measures in all zones of that theatre of war. The reason for 
this derives from its “occupational” character. Where one man previously was e.vposed, 
a thousand are now exposed. Man’s irruption into tlte haunts of this rickettsial disease 
of mites and small rodents has of neccs.sity, and to his cost, caused him to supplant the 
rodent to some extent as a host of the mite, and thereby to become the indicator of 
hitherto “silent" scrub-typhus i.slands. 

Concerning incidence and mortality and counter-measures, 1 am unable for reasons 
of security to give derails; sufTice it to s.ij' that one or more men of the Allied Armies 
die every day from the disease; and that one-third of those who recover do not return 
to the front line. 

Future. — This, of course, rests tvith the success of countcr-mciisurcs, which may con- 
veniently be grouped under the headings anti-rat, anti-mite and anti-rickettsial. 

Anti-rat: In Malaya, Kingsbury and Paranjothy investigated the jtossibility of reducing 
the rat population on plantations by the use of “rat viruses” of various types; but met 
with little success". Certain of these viruses proved innocuous to the local rats. In 
■‘herd” experiments, certain others were at first eflcctivc. but later became progressively 
ineffective. _ Organized rat-hunts on estates effected a temporary reduction in the rat 
jjojnilation, but any cessation of effort resulted in its .speedy restoration to its former 
level. 

Rats trapped or killed in the vicinity of camps should be burned, to ensure destruction 
of their mite parasites, for the mites will rapidly le.ave the dead rat and we do not yet 
know whether a partially engorged larval mite will complete its feed on another host 
(which might well be man under these circumstances) before moulting. 

Anti-mite: Many such counter-measures, some of proved tvorth, others .awaiting evalua- 
tion, may be grouped under the heading of Mite-avoidance. Such arc: the use of immune 
labour in the clearing of scrub, and the ‘^civilizing” of an area, such as a camp-site, by 
the cutting of paths, the liberal use of sand, and so forth. The use of bulldozers and. 
flame-throwers in clearing camp-sites suspcctfcd to be infested will probably achieve the 
■same end, viz. avoidance of close contact with the .scrub by susceptible subjects. , 

Intensive investigation of mite-rcpellants or initc-poisons has been miide,' especially by 
a team of Australian entomologists led by McCulloch. They have been successful in 
discovering and evaluating certain mite-poisons th.ar are now in extensive use in the field, 
and form our most proved weapon against scrub-typhus. 

Anti-rickettsial: Chemotherapy and .serum thcrapv have not as yet met with any 
success; the former has had recent exten.sivc trial, the latter less so. Inability to apply 
these measures before the fourth or fifth day after onset of the clinical symptoms pro- 
bably accounts for their failure to modify the course of the disease. 

Of vaccine prophylaxis suffice it to say that tlic welcome advent of new minds and new 
methods in many laboratories in this aspect of .scrub-typhus control has greatly .speeded 
progress. 

Lastly, the results of “forward nursing" must be stressed. In the appalling monsoon 
country in which much of the jungle-fighting has hitherto occurred, evacuation of the 
sick from the most for^v•ard areas by road would involve such journeys as four days in 
a jeep at four miles an hour. And since this infection throws a great strain on the 
heart, the disadvantages of such a mode of evacuation will readily be realized. Rapid 
air-evacuation, where air-strips are plentiful and the weather favourable, provides one 
alternative, but in monsoon weather such conditions may not obtain. The institution of 
“forward nursing”, i.c. the sending of trained nursing sisters much further forward than 
is usual, so that the patients can be nursed e.xpcrtly in situ, has proved very successful. 
The nursing sisters welcome the opportunity and many men undoubtedly owe their lives 
to them. 

The President inquired whether (a) convalescent scrum or (b) any other antiserum had 
been useful in treatment. 

Dr. Forrest Fulton described the work carried out at the National Institute for. Medical 
Research on the testing of murine rickettsial vaccines and described the studies of the 
•intieenic rel.-itionships of epidemic and murine ricketisi.-e. An effort was made to 
standardize rickettsial vaccines by, a counting technique, and, when this wa.s done, 
vicci'ies made from yolk-sacs or from lungs of rodents gave similar degrees of protection. 
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Of the various methods used to evaluate the vaccines, the most satisfactory had been that 
based -on a test devised bt’ Dr. Craigie, in which mice ivere actively immunized against 
rickettsial toxin administered intravenously. Dr. Fulton discussed possible explanations 
of the observed antigenic differences between murine and epidemic rickettsitc, and 
suggested that the rclationsliip nith Proteus OX 19 was a heterologous one. He showed 
some lantern -slides demonstrating these points and also the appearance of purified 
rickettsial suspensions by visual light and under the electron microscope. 

Dr. A, Felix said that a number of notable advances in the control of lickettsial infec- 
tions had been made during the present «ar. The outstanding achievement in the 
prevention of louse-borne tj’plius ivas due to the entomologist and the chemist, and not 
to the bacteriologist. Undoublcdlv D.D.T. was going to revolutionize the methods of 
typhus control. Another advance of great Importance was the development of the 
various types of typhus vaccine. 

Very little progress had been made with specific treatment with drugs or serum. Anti- 
rickeitsia sera from the horse or the rabbit were very difficult to manufacture and in 
addition were very poor in OX 19 antibody. For this reason Dr, Feli.v. suggested com- 
bined treatment with anti-rickettsia and anti-Proteus OX 19 serum. The -latter is much 
easier to produce on a large scale. Tltere is ample evidence to show that the heat-stable 
rickettsial antigens which correspond to the Proteus OX antigens are major antigenic 
components of the rickettsia; and cannot be disregarded in immunity to typhus. There 
K a striking analogy between the heat-labile and the heat-stable antigens of rickettsim 
and the Vi and O antigens of Bact. typliostim and it is worth remembering that the 
efficacy of a therapeutic anti -typhoid serum also depends on the presence in it of the 
two corresponding antibodies. 

Brigadier-General Leon A. Fox (U.S.A. Typhus Commission) said that during the 
epidemic in Naples D.D.T, wa.s of great value. Its value lay in the fact that it not only 
kulled lice; but that in addition it rendered an individual non-infestable for a period of 
three to four weeks. No other delousing agent accomplished this. 

_ Vaccine, too, had proved of great value. He knew of no documented case where an 
individual who had been immunized with Cox-Craigie vaccine subsequently died of 
typhus fever. Vaccine was panicularly important in long-range typhus control. When 
large numbers of a population were vaccinated, epidemics could not get started. All 
doctors, nurses and sanitar.- personnel should be vaccinated, for vaccine would save the 
lives of these highly exposed groups. 

In the control of typhus fever two things were important — D.D.T. and immunization; 
and in the early stages of an epidemic a case-finding programme so that focal delousing 
might be institined. 

Mr. E. O. Loagley described a fatal disease of unknown mtiology, known as “Nigerian 
dog disease”, which fails to respond to treatment and to which country-born dogs are 
said to be resistant. He had examined a case which was said to be typical and the 
symptoms were; Persistent epistaxis, rhinitis, pyrexia, tachycardia, splenomegaly, ansemia 
and asthenia. At autopsy the viscera showed petechial haemorrhages and the spleen and 
kymph nodes were enlarged. No bacteria or protozoa were found. The picture sueeested 
nckettsiosis. - 

The speaker also recounted his own experience of an attack of typhus following a tick- 
b'te, the syndrome being typical, with petechial rash, and the Weil-Felix reaction was 
negative. Infection was thought to have originated from a country-born house dog, 
previous human cases in West Africa have, probably on insufficient evidence, been ascribed 
lo a murine source. It was advisable to consider the po.ssibilitv of a canine reservoir as 
a source of human infection and also to search for rickettsial infection in cases of obscure 
tebrjle disease in dogs in the tropics. 


Read by Dr. R, Lovell for Mr. Norman Hole: Injections keralo-coiijuuctivitis of cattle- 
this >« ^ — c -i-_ -u: . T' 


this is a disease of the eyes occurring in cattle in this country which may be caused bv a 
vickettsia; excessive lacrimation is followed by conjunctivitis, photophobia, and opacity 
ot the cornea. Ulceration of the cornea may develop, and sometimes results in nerma- 
nent injury or even complete blindness. * 

was prcAably the same condition was described in this country as contagious 
phdvalmia, bv Penberthy (1897) and Esmond Brown (1934), and .as contagious keratitis 
by Cnug and Ratter (19^0). m South Africa Coles (1931) reported a si Jiar coSn 
.used by a nckctwia, and in Germany Wagener and Mitscherlich (1942) described 
European kcrato-conjimctiviitis or rickettsial disease of cattle. ”” uesenbed 

does not seem to justify the use of the word contagious. 

ULv — C omp. Med. 2 


The evidence at present 
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In smtars made from scrapings of infected conjunctiva: we have found inclusions in 
epithelial cells which closely resemble those described as rickettsiic by Coles apd by 
Wagener and Mitschcrlich, hut we are not so sure of their rickettsial nature. We have 
not been able to transmit the symptomatic disease to healthy adult cattle, but we have 
transmitted the inclusions. ■ We have not, up to the prdsent, tried calves, which have 
been successfully used by the German workers. 

The disease we have seen suggests to us a recrudescence of a pre-c.visting infection, 
possibly brought about by adverse conditions. We do not think the disease is, strictly 
speaking, contagious, because under war conditions numbers of infected animals were 
distributed to non-infccted premises, and no outbreaks in tjic local cattle have been 
brought to our notice. It ijiay be that infection occurs only during calfhood, and lies 
dormant until.the animal is in a fatigued or subnormal condition. In calves the disease 
may prove to be conta^ous. 
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Dr. Lewthwaite, at the suggestion of Brigadier-General Fox, described the following 
e.xperience in relation to the vexed question of the degree of immunity conferred by 
an attack of scrub-typhus ; 

On a certain oil-palm estate in Malaya the heavy incidence of the disease amongst 
labourers who ‘‘pruned’’ the trees- had caused rnuch anxiety. When, in January 1929, 
a further programme of pruning was contemplated, it was suggested to the Manager of 
the estate that he should select for this task as many pruners as possible who had 
recovered from a previous attack of the disease. Therefore, in the 28 pruners selected, 
7 wtre included who were known' to have contracted the disease during 1927 to 1928, 
each having been under Dr. Lewthwaite’s personal care during the illness. The fortunes 
of this group were followed until the end of April 1929, by which date this particular 
piece of work was finished, and are summarized in the following table; 


Dates of 
initial and final 
observation 
February 1 
April 30 


Known to have 
had the disease 
previously, i.e. 
presumed to be 
immune 
7 
7 

(i.e. remained 
immune) 


Not yet 
contraaed 
scrub-typhus 
21 
11 


Contracted scrub- 
typhus between 
February 1 and 

.April 30 Remarks 

10 1st case 8.2.20; 

10th case 18.4.20 


Thus the same 7 pruners who had previously suffered from scrub-typhus remained unaffected j whereas at the 
expiry of eleven weeks, 10 of the 21 susceptible pruners had become infected. 


The numbers involved are small admittedly and the project was an economic one, 
to help the Manager of the estate, and not specifically designed to demonstrate residual 
immunity, doubts as to which had not at that time been seriously raised. Yet the results 
do seem clearly to indicate that a residual immunity is the rule. 

Dr. Lewthwaite added that he personally had never seen a case of a second attack in 
the same individual; nor had Dr. Fletcher in his series of cases. Yet second attacks are 
reliably reported by Dutch and Japanese workers, but almost invariably ivith the qualify- 
ing clause that such second attacks are usually much milder than the initial attacks. © 

■ Concerning the use of convalescent serum, raised by the President, Dr. Lewthwaite 
stated that his colleague, Dr. S. R. Savoor,. had hyperimmunized a horse over a period 
of two years, using eventually enormous doses of Jive virus by the intravenous route. 
Concentrated scrum from this horse had been tried in laboratory animals, and had given 
a slight indication of efficacy but when later tried in human cases it had failed to modify 
the course of the disease, probably because one rarely had an opportunity to treat cases 
before the fourth or fifth day of the fever. But it may well have been, as Dr. Felix had 
suggested, that this type of serum was deficient in *‘0” antibody content. 

The President said that considerable progress had been made in the control of rickettsial 
conditions, but much remained to be done. Full advantage should be taken of the excep- 
tional opportunities now existing for the study of typhus and allied infections. Rickettsia 
were apparently responsible for a variety of diseases of veterinary as well as medical 
importance. 
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Section of Radiology 

President— J. L. A. Gboot, M.C.. F.R.GS.Ed., F.F.B. 
[January 19, 1945] 

DISCUSSION ON MODERN CONCEPTIONS OF INDUSTRIAL 

LUNG DISEASES 


Dr. Charles L. Sutherland; In 1931, Professor E. L. Coiiis read a paper to the Section 
of Epideraiolog)- of this Socierj- etithlcd “Recent Victvs on Pneumonoconioses” (Proc. R, 
Soc. Med., 24 . 531). I do not" propose to bring this general retrew up to date, but this 
meeting of the Section of Radiologv offers a suitable opportunity to discuss the role of 
radiography in the diseases due to dust inhalation, in industry. 

As long ago as 1907 Summers of Bendigo, Australia, first pointed out the value of 
A-ray examination of the lungs in the diagnosis of pulmonary dust disease. Soon after- 
wards at the Rand gold mines in South Africa its extensive application to the diagnosis 
of miners' phthisis for the purposes of Workmen’s Compensation established it on a very 
strong foundation. Bui this South African experience, while it is vert' extensive, is, 
at the same time, very restricted in chat it relates to one particular occupation and the 
peculiar working conditions incidental thereto, viz, the underground drilling in the gold- 
bearing quartz. In this country, on rhe other hand, there are numerous occupations in 
which the workers are exposed to dust inhalation. Not only do these occupations differ 
from each other in the quality and quanriq' 0 / the dust cloud, but in the same process 
or occupation there are equally wide variations at different working places and different 
working times. The physique of the individual workman is aiso a variable factor. It 
is therefore not advisable from the radiographic evidence alone to draw conclusions as 
lo diagnosis and prognosis of the pneumoconioses; all the other evidence, especially the 
duration and intensity of the dust c.vposure, must have due consideration. 

"^is is made verj' clear in the Annual Report for 1943 of the Senior Medical Inspector 
of Factories (Dr. Merewether); “Essential for the correct interpretation of many X-ray 
Appearances which may be ascribed to the inhalation of industrial dusts (or fumes) is a 
'ery detailed knoivledge of rhe processes iihich may be causative, of the character 
And arnounts of the dust evolved, together with a most careful investigation of the work 
of each individual concerned since first he entered industry. This often requires a 
knowledge of rite progress of and change in a particular process, since present disease 
®ay be due to antecedent conditions of work, long since remedied. 

Still more is this essential for dctermim'ng the weight which should be attached to 
such abnormal appearances both as regards the outlook for the individual and the 
Advice which should be given to him and in assessing the need for and nature of any 
prevcnriie measures in the process. Admittedly, with the exception of silicosis and 
Asbestosis, ire are only touching the fringes of knowledge of the pneumoconioses. There 
W, however, already sufficient evidence that abnormal X-ray appearances which may be 
utscovered in workers e.vposed to dust or fumes but which are not caused by non- 
uccupational diseases, do not always signify any present or impending disturbance of 
health, still less should they be regarded as necessarily signifying the existence of a 
definite occupational disease. They may, and often do, indicate exposure to an industrial 
dust, but that does not necessarily' imply the existence of a pneumoconiosis, or disease, 
W present or future disablement,' any more than the discoverj' of ashestosis bodies hi 
we sputum by itself determines anything but exposure to asbestos dust, and that not 
hecessarily to a significant degree.” 

Dr. Merewether mentions two conditions, ashestosis and silicosis. Whilst ashestosis 
dteurs amongst workers in a limited number of occupations manipulating asbestos 
Silicosis on the other hand is widespread because of the numerous occupations involvine 
me handling or breaking of quartz, flint or stone which contain free silica SiO in laro? 
proportion. The characteri.stic action of free silica in the lungs has been closeiV studied 
by workers in all parts of the world and definite conclusions reached as to its effeets 
not as to its mode of action. There arc. however, manv industries which involve the 
a containing silicates and small proportions of free 

silica. These mixed dusts produce effects which differ from those of frbe siffca 

Jm.v--R.xD. 1 ■ “ 
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In smears made from scrapings of infected conjunctiva: we have found inclusions in 
epithelial cells tyhich dosely resemble those described as rickettsire by Coles apd by 
Wagener and Mitschcrlich, but we are not so sure of tlteir rickettsial nature. We have 
not been able to transmit tlie symptomatic disease to healthy adult ctittle, but we have 
transmitted the inclusions. We have not, up to the prdsent, tried calves, which have 
been successfully used by the German workers. 

The disease we have seen suggests to us a recrudescence of a pre-existing infection, 
possibly brought about by adverse conditions. W^e do not think the disease is, strictly 
speaking, contagious, because under war conditions tiuinbers of infected animals were 
distributed to non-infccted premises, and no outbreaks in tlie local cattle have been 
brought to our notice. It_ ijiay be that infection occurs only during calfhood, and lies 
dormant until the animal is in a fatigued or subnormal condition. In calves the disease 
may prove to be contagious. 
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Dr. Lewthwaite, at the .suggestion of Brigadier-General Fox, described the following 
experience in relation to the vexed question of the degree of immunity conferred bV 
an attack of scrub-typhus : 

On a certain oil-palm estate in Mal.aya the heavy incidence of the disease amongst 
labourers who “pruned’’ the trees, had caused much anxiety. When, in January 1929, 
a further programme of pruning was contemplated, it was suggested to the Manager of 
the estate that he should select for this task as many pruners as possible who had 
recovered from a previous attack of the disease. Therefore, in the 28” pruners .selected, 
7 wfcre included who were known to have contracted the disease during 1927 to 1928, 
etich having been under Dr. Lewthwaite’s personal care during the illness. The fortunes 
of this group were followed until the end of April 1929, by which date this particular 
piece of work was finished, and are summarized in the following table: 


Dates of 
initial and final 
observation 
February 1 
April 30 


Known to have 
had the disease 
previously, i.e. 
presumed to be 
immune 
7 
7 

(i.e. remained 
immune) 


Not yet 
contracted 
scrub-typhus 
21 
11 


Contracted scrub- 
typhus between 
February 1 and 

.April 30 Remarks 

19 1st case 8.2.20 ; 

10th case 18.4.29 


Thus the same 7 pruners who had previously suffered from scrub-tjphus remained unaffected ; whereas at the 
expiry of eleven weeks, 10 of the 21 susceptible pnmers had become infected. 


The numbers involved are small admittedly and the project was an economic one, 
to help the Manager of the estate, and not specifically designed to demonstrate residual 
immunity, doubts as to which had not at that time been seriou.sly raised. Yet the results 
do seem clearly to indicate that a residual immunity is the rule. 

Dr. Lewthwaite added that he personally had never seen a case of a second attack in 
the same individual; nor had Dr. Fletcher in his series of cases. Yet second attacks are 
reliably reported by Dutch and Jananese workers, but almost invariably tvith the qualify- 
ing clause that such second attacks are usually much milder than the initial attacks. <> 
r Concerning the use of convalescent serum, raised by the President, Dr. Lewthwaite 
stated that his colleague. Dr. S. R. Savoor„ had hyperimmunized a horse over a period 
of two years, using eventually enormous doses of live virus by the intravenous route. 
Concentrated scrum from this horse had been tried in laboratory animals, and had given 
a slight indication of efficacy but when later tried in human cases it had failed to modify 
the course of the disease, probably because one rarely had an opportunity to treat cases 
before the fourth or fifth day of the fever. But it may well have been, as Dr. Felix had 
suggested, that this type of serum was deficient in “O” antibody content. 

The President said that considerable progress had been made in the control of rickettsial 
conditions, but much remained to be done. Full advantage should be taken of the excep- 
tional opportunities now existing for the study of typhus and allied infections. Rickett.sia 
were apparently re.sponsible for a variety of diseases of veterinary as well as medical 
importance. 
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radiographically with some increase of the shadows — both dendritic and reticular — nor- 
mally cast by the connective tissue of the lungs.” 

Significance of classical nodular silicosis . — When one has to deal with the individual 
workman who presents the radiographic picture just described two aspects have to be 
considered : in the first place, his ability to W'ork, and, secondly, die prognosis. The radio- 
graph, whilst it reveals to us that damage has been done to the respiratory capacity, does 
not tell us what reserve power the lungs possess. The clinical condition therefore is the 
chief factor in assessing the physical capacity of the w'orkcr. Very often the man is 'fit to 
carry on his present occupation but would find it difficult to take up a new one, yet he may 
be advised by his medical adviser to leave his occupation. This may be sound advice on 
the princiiile that the fir.st object in treatment is to remove the cause of the disease. In 
this connexion Dr. Mercwelher's point that present disease may be due to antecedent 
conditions of work, long since remedied, should be carefully noted. 

Dominating the prognosis is the possibility of the presence of tuberculosis or its inter- 
vention later on. -Every case of silicosis is potentially a case of tuberculo.sis; the film must 
tbtrefore be carefully scrutinized for any indication of infection. Here too the clinical 
condition and history may be of profound importance. But while we know that 60 to *0% 
of those who die of silicosis have also tuberculosis, a great number of the sufferers from 
silicosis live on for years and carry on their work, to die ultimately of the ordinary illnesses 
of mankind. This'is especially so in industries such as the potteries, where silicosis affects 
the advanced age-groups. 

Pneumoconiosis of coal miners . — In the coal-mining industry there are a great many 
occupations where the workers are exposed to the inhalation of dust. There is a great 
variety of dust and mixtures of dusts in the different coal-fields, and the individual collier 
may be exposed to a different tvpe of dust according to his place of work. Moreover the 
actual intensity of exposure has increased of late years owing to the more intensive 
methods of mining. The collier has become du.st -disease conscious so that the radio- 



FIG. 1. — Dust reticulation in coal miner’s lung. 

legist in a coal-mining district is being asked to examine an increasing number of chests. 
The law has made the condition a compensatable one, A Special Scheme under the 
Workmen’s Compensation Acts has been made providing compensation for coal miners 
in respect of disablement and death by pneumoconiosis and pneumoconiosis accompanied 
by tuberculosis. Pneumoconiosis in the Scheme (1943) is defined as “ fibrosis due to silica 
dust or other dust and includes the condition of the lungs known as dust reticulation”. 

_ The lung conditions found in coal miners may he divided into three types : dust reticula- 
tion, nodulation, and massive fibrosis. 

Reticulation is probably the effect of simple overwhelming of the defences of the lungs 
by dust of respirable size. The lymphatics become packed with dust cells and localizS 
accumulations of dust and dust cells appear which have been called “coal nodules” bv 
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has been a tendency to regard the action of such mixed dusts as merely silica effects 
modified by the presence or by the action of tlie other constituents. Certainly this 
point of view has allowed many cases of fibrosis of the lungs to come witbin the scope 
of the Workmen's Compensation Act, 1930, in this country, in which silicosis is defined 
as a fibrosis of the lungs due to silica dust. It is true that most dusts which have pro- 
duced lung lesions have been shown to contain at least some jjcrccntage of silica so that 
it has been impossible either to acquit the silica dr to condemn any other substance as 
the injurious agent. 

Fibrosis Due to Free Silica 

This is frequently given the convenient name of “classical silicosis’’ and it is found in 
such occupations as potter, stonemason, and metal grinder. Free silica produces a 
characteristic naked-eye and microscopic pathological lesion, the silicotic nodule, scattered 
unevenly throughout the lungs. When the lung is cut, the nodules stand out from the 
surface. The silicotic nodule mav appear singly or form a larger mass by the fusion of 
several nodules. Each is composed of whorled collagenous connective tissue. It contains 
some dust in its interstices but more dust is found aggregated on the ncriphery of the 
nodule. The collagenous fibrosis seems excessive in relation to the amount of dust; as 
Belt (1939) has pointed out, silicotic fibrosis is a redundant fibrosis. Throughout the 
lung generally there is slight evidence of dust deposition; there may be .some empbysema 
but this is not usually a prominent feature. There is some inflammatory thickening of 
the pleura e.spccially at the apices. 

These multiple nodules are the cause of the nodulation or “snowstorm” effect on the 
X-ray film. Each circumscribed spot is tlic shadow of a fibrotic nodule. Occasionally in 
old-standing cases the nodules become partly calcified, with a corresponding increa.se in 
the opacity. Sometimes, however, the fibrosis may have so contracted . as to throw a 
shadow dense enough to suggest calcification. In the space between the nodules there 
may be a general haziness and evidence of emphysema, but no striation is ordinarily 
observed. 

The formation of the fibrotic nodule represents to some extent a final result; it. marks - 
the encapsulation of the noxious silica dust. The nodular morphology is explained by 
King and Belt (1938) on the basis that the dust in the first instance tends, to collect in 
spherical foci. But radiographically, the appearance of nodulation gives us the first 
pathognomonic evidence of the disease. In most ca.ses of classical silicosis in this country 
this takes fifteen to twenty years to develop. During these years the worker has been 
inhaling dust perhaps regularly or perhaps only at intervals. 'The defensive mechanisms 
of the respiratory system are sufficient to deal with most of the inhaled dust so tha’t 
despite the burdens laid on tliesc defences by colds, catarrhs, and even pneumonia, it takes 
many years of e.xposure to produce nodules sufficiently large or numerous or mature to be 
recognized on the film. 

The South* African Miners’ Phthisis Medical Bureau (1935) recognizes radiographic 
signs in this preiiodulation stage in the form of “ well-marked linear striation ” or ” in- 
creased arborization”. In this country and in America the general opinion is that linear 
striation or general arborization cannot be regarded as specifically diagnostic of silicosis. 

If, as it is claimed, cases tvith such radiographic signs often show typical nodular fibrosis . 
at autopsy, it can equally be said that .silicotic nodules may be found without such radio- 
graphic signs. Cases in which an increased arborization is followed by definite silicotic 
nodulation are met with, but not consistently. But relying on a single X-ray examination 
of an individual with an industrial history of doubtful value, there is a ri.sk, as one Ameri- 
can radiologist (Sampson, 1937) points out, of diagnosing a “stage of imagination.” 
Difficulty arises when we find shadows which may or may not be nodulation, particularly 
where there is present a suggestion of tuberculosis. A knowledge of the processes is of 
help here, since intensity of exposure, that is the amount of dust reaching the tissues of 
the lung, is the chief factor determining both the length of time required to produce the 
disease in a diagnosable stage and al.so the extent of the resulting fibrosis. In the sand- 
blaster working under the old unsatisfactory conditions the disease developed in two to 
eight years and frequently the first recognized untoward event was the development of 
open tuberculosis. 

On the other hand as Mavrogordato (1926) pointed out, the lung may be “effectively 
occupied” by silica, that is, it may contain a sufficient quantity of silica to produce silicosis, 
without evidence of silicosis during life or of fibrosis at post-mortem examination. Tliis 
potential or latent silicosis has been noted also by King and Belt (1938) in Northern 
Ontario miners but they do not mention the radiographic findings. Watkins-Pitchford 
(1927) in discussing the condition says that it presents no specific signs and cannot there- 
fore be diagnosed with certainty during life. He goes on to say ; “ It is probably associated 
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ties of coal miners’ pneumoconiosis led to more reliance than it deserved being laid on 
• chemical analysis of lungs as a diagnostic method. It is misleading in many ways and 
L. U. Gardner’s protest (1942) is worth heeding: “While in general the silicotic lung 
tends to contain more total silica than the non-silicotic one, there is no particular quantity 
■ over which most of the positive cases occur. The often quoted figure of I % of dry lung 
tissue is of no diagnostic significance. The only logical basis of comparison is the free 
silica content of the silicotic tissue. For reasons stated the unsupported demonstration of 
silica in lung tissue is without diagnostic significance. Since both disability and increased 
susceptibility to tuberculosis are the results of alterations in anatomical structure, the 
diagnosis must remain on a morphological basis,” The radiologist will learn little from 
a chemical analysis. A careful study of the morbid anatomy and of the histology is of 
greater value. Gloyne (1936) suggests that the normal looking parts of the lung often 
give conclusive evidence histologically. ^ 

Reaciton to other dusts . — Examples of dusts containing no carbonaceous material but 
producing effects somewhat similar to those in coal miners are to he found in fireclay 
miners. In cases reported by Deaner (1941) an X-ray appearance similar to that of 
reticulation and to that of the cricket-ball mass was noted. The number of cases is 
small and the composition of the dust is that of a silicate with 30% free quartz and 
about 3% iron. A few cases of pneumoconiosis in workers in fullers' earth (Middleton, 
1940) show a reticulation quite comparable with the colliers’ lung, but no massive shadows. 
One case of death from pneumoconiosis due to exposure to fullers' earth dust for thirty- 
eight years hds been reported (Campbell, A. H., and Gloyne, S. R., 1942). The reaction 
found was a soft patchy fibrosis mostly of reticular character, the collagenous deposition 
was less marked than in silicosis and the dust particles were 15 to 30/r in length. 


In contrast to the conditions just described no radiographic evidence of change was 
found as a result of two investigations into the effects of the inhalation of the dust of 
alumina. In an investigation at Kinlochleven (Sutherland, Meiklejohn and Price, 1937) 
excessive reticulation was found in a few cases, but this showed no relation to e,xposure 
to alumina and was therefore not due to the dust factor.' A similar investigation at a 
duralumin works gave simitar results (Hunter, Milton, Perry and Thompson, 1944). 
Although the amount of dust exposure in these cases is much less thau in the coal 
mining, there is to be expected a slight reaction of the foreign body type. 

Reaction to dusts containing definitely radio-opaque particles. — Dr. Paweitt will deal 
with hematite workers. In electric-arc welders and silver finishers reticulation and nodu- 
larion have been demonstrated radiographically. Autopsies of such workers and also 
animal experiments (Harding, 1945) have demonstrated that these findings are due to the 
radio-opaque du.sts. There is no fibrosis even of a reticular type and apparently no dis- 
ablement. Boiler scalers also show reticulation and nodulation which may be due to 
iron dust in many cases but silicosis has been demonstrated in one fatal case. Steel 
dressers and fcttlers are exposed to silica dust and to a vandng amount of iron dust. In 
time they develop a severe silicosis; but some cases show a reticulation not unlike that 
of the arc ivelders. There is the possibility that this may be due to the ferrous dust and 
may merely indicate the possibility of silica inhalation and not a ,siUcosis lesion. At 
the moment a good deal of effort is being made to avoid the use of silica in the moulding 
of steel and iron by substituting silicates (Dust in Steel Foundries, 1944). If any of the 
shadows found radiographically in steel fettlers are due to iron we will still expect to 
find these even although the chief danger, that is of silica, has been eliminated. 


Reaction to dust of fibre or plate form.— The typical example in this class is that of 
asbestosis. Here owing to the size and shape of the particle there is damage to bronchi 
leading to dilatation, the pleura is thickened and adherent at the base and there is also 
an interstitial fibrosis accompanied by emphysema. Definite X-ray changes are described 
as a ground-glass appearance of the lung parenchyma with a fine stippling; but such 
changes usually occur when physical signs are even more definite. In the production of 
this stippling there is a possibility of the density of the .shatimvs being increased bv iron 
either from the fibre or deposited from the body fluids (asbestosis bodies). 

Asbestosis is not 'produced in the same way as silicosis. Tiie cause is not a chemical 
effect, since verj' finely ground asbestos dust does not produce any irritation when 
injected in animals. The size, fiOja, and shape of the particles is probably the main cause 
of the characteristic changes. 

In the prepanmion of this paper much assistance has been given bv members of the 
Sihcosis and Asbestosis Medical Board, by Dr. Merewether and Dr. 'Middleton of the 
Factorv Department of the Ministry of Labour and National Serrice, bv Dr S Deaner 
Dr. S. R. Gloyne, Dr. H. _E. Harding, and by the President of the Section Dr I L a’ 
Grour, and this assistance is gratefully acknowledged* * 
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Badham (1936 and 1939). Focal emphysema gives a honeycombed appearance to the cut 
surface. 

Belt (1942), by using a .special silver stain, showed that the dust-laden phagocytes in the 
localized accumulations were held together by ' fine reticulum fibres. These fibres are 
produced in just sufficient numbers to do this; there is no redundance as in classical sili- 
cosis. He claims that the condition is a fibrosis although that term is usually reserved for 
collagenous fibrosis. It is also claimed, since the dust is composed of some quartz as well 
as silicates and coal, that the fibrosis is a silicotic one. But reticulation can be produced 
in eight years or less, a shorter period than that in which tve expect to find classical silicosis. 

But whether we call it a fibrosis or not, it is unlikely that the reticular fibres play much 
part in producing the X-ray picture of reticulation; certainly not the part the collagenous 
fibres play in producing the appearances of silicosis. According to Gough (1944) the X-ray 
picture is produced by the superimposition in depth of the coal nodules on a flat film. Tliis 
of itself might not be sufficient, but tliere is a contrast effect due to the accompanying focal 
emphysema. The question of radio-opacity of some of the dust must not be forgotten. 

The disability caused by reticulation is usually of the very slightest, in many cases it is 
difficult to make out any disability at all. Reticulation has been rather .slightingly referred 
to as “ old colliers’ lung ” but even in old colliers the po.ssibility of it being produced in a 
relatively short period in recent years must not, be overlooked. Cummins (1936) and many 
others since have pointed out the importance of emphysema in causing dyspnoea in coal 
miners. The radiograph docs not give us much assistance in assessing this except perhaps 
that serial films may show its development at the bases. In some of the younger coal 
miners there is a distinct tachycardia (Keating and Thomas, 1939) but this appears to be 
functional since so far it has not been related to any cardiac change or to the degree of 
reticulation. 

Nodulation . — Tlie pathological conditions which give rise to the nodulation are three 
in number. 

First one meets with classical silicosis in pit sinkers, hard headers, crutters, brancliers 
and stonemen, all of whom may have to drill in silica rock. Such workers, however, may 
drill in other strata so that we cannot say that all fall victims to classical silicosis. 
Secondly there is a mixed form of silicosis, the medusa-head type, where there is a 
collagenous fibrosis accompanied by dust deposition. A third form may be due to coal 
nodules of larger size than in reticulation. 

Tlie radiographic appearance seen varies from the classical snowstorm to the doubtful 
nodulation seen in reticulation. An interesting variation is that of very fine nodulation 
almost a stippling., 

Nodulation may progress to massing: the type found in stone workers runs the 
ordinary course of classical silicosis. 

Massive fibrosis in its advanced form presents usually one or two masses placed centrally 
in each lung, with large emphysematous bulbe at the bases and sometimes also at the 
apices. On cutting these cricket-ball or sausage masses, either a glossy black surface 
is found or a ragged black surface similar to that found on a broken “briquette”. Some^ 
times the whole interior has broken down into an oily black fluid. Massive fibrosis rnay 
be less in degree and be present in different parts of the lung. It may be accompanied 
by nodulation. Microscopically it is difficult to make out the structure owing to the 
amount of dust. 

The cause of the formation of these masses has been variously a.scribed to; (1) Blockage 
of lymphatics by silicosis followed by excessive deposition of dust in. one area. (2) 
Coalescence of nodules: this is rare, we do not often find a marbling of the cut surface 
of the mass. (3) Infection, particularly tuberculosis either pre-existing or superimposed 
on dust fibrosis. The liquefaction of the contents of the interior of the mass is often 
considered a manifestation of tuberculosis but it is difficult to find the organism in these 
cases. (4) Irritation, either caused by the dust or by the dust along with some infection, 
the mass would thus arise de novo without a definite preceding stage. 

Although one frequently finds colliers working regularly who show these masses, the 
prognosis on the whole is not good. Most of the deatlis due to pneumoconiosis certified 
bv the Silicosis Medical Board are in this stage. Tuberculosis may of course be found 
w'ith reticulation, nodulation or massive fibrosis, but it is often difficult to prove. 

The cause of the coal-miners’ pneumoconiosis has still to be ascertained, but there is 
almost general acceptance of the view that silica plays a large part, although its action 
is modified by the other dusts. The silicates present arc not yet acquitted entirely and 
the coal has been held responsible by some because trimmers who work only in coal 
suffer from the disease. But as Belt points out, coal contains silica and silicates, and 
trimmers’ lungs contain no more coal than some colliers’ lungs. In the past the peculian- 
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Dr. Richard Faweitt: Radiological aspect [Abridged ]. — It is impossible to arrive at a 
true interpretation of the various shadows envisaged in the X-ray photograph without 
complete co-operation between clinician and radiologist, and an c.vhau.stive occupational 
histoiy of the patient. Dr. Sutherland has already stressed this point, so, too, have 
Pendergrass and others including myself. 

Each radiologist views the subject from the type, or variety of cases, which occurs in 
his own neighbourhood; and whilst various industries give ri.se to a characteristic radio- 
graph of the chest, tlicrc appears to be a definite series of phasc.s through which the 
pneumoconioiic passes from initial infection, or inv.a.sion, to ultimate departure from 
this earthly sphere, be he stonemason, coal or iron-ore miner, or boiler-scaler, &c., but 
with subtle ailTerenccs. The progress as shown in the radiographs is governed and 
varied by occupation and incidence of extraneous influences and infections. 

I propose to show and describe a scries of illustrations in one particular industry to 
exemplify a type and point out individual variation.'! and some of the pitfalls in dilTcrential 
diagnosis. These arc legion. The first pitfall must assuredly be traced to faulty radio- 
graphic technique; the ordinary standard P.A. chest radiograph should be mhen in the 
first place and followed, when indicated, by films of varying K.V. and position, to demon- 
strate cavitation, or the texture at the bases of emphysematous lungs, for example. Tlje 
chest measurement and general build of the patient must be considered and allowed for. 
There is 110 standard exposure — but there is a standard radiograph. The c.xposure is 
indicated by intelligent observation of the patient. 

The upper and lower portions of the thorax may need a dilTcrenr radiological technique. 
The presence of the female breast shadows does not exclude the existence of "dust 
disease. The onus of errors in diagnosis must not be entirely laid at the door of the 
radiologist. The request “X-ray chest, please!" is not good enough. Gough has rightly 
.said that “it is understood that the X-ray picture of reticulation can be produced in the 
normal way by change in technique". 

Much information is gained by careful radioscopy. 

The greatest number of the pneumoconioses would .appear to fall into certain classific.a- 
tions, the one usually eventually merging into its successor in the downward progress of 
the patient. 

The cla.ssification of Hart and Aslett (19-12) is generally accepted, namely: (a) Normal; 
(/;) reticulation; (c) nodiilation; (d) coalescent nodulation; (e) massive shadows: (/) multiple 
fluffy shadows; (g) local gross fibrosis of uncertain cause; [It) lung fields equivocal — the 
latter two being classified as indefinite — a very considerable group in my opinion. The 
categories (c to /) have been giouped together under the heading consolidation, categories 
(d to f) being termed major consolidation. This classification differs little from that used 
bv the South African authorities for silicosis among gold miners on the Kand (Simson, 
Strachan, Sunderland and Irving, 1930; Miners’ Phthisis Medical Bureau, 1939), from that 
of an American Committee (Panco.ast et at., 1935), from Twining’s comprehension' of the 
condition (I93S), and, in its earlier .st.ages, from the appearance seen in the pulmonary 
mycoses of agricultural workers (Faweitt, 1940) and amongst h.-ematite iron-ore workers 
(Stewart and Etuilds, 1934; Faweitt, 1943) or from that seen in occupational di.sea.‘’c of 
the lungs" in boiler" .scalers (Dunner. 1943; Dunner and Hermon, 1944)' and many others. 

Once again let it be stressed that the progrc.ss front one st.age to another is a gradual 
in .some cases, and in some of my illustrations the occupational hi.storv' .and 
clinical course of the case belie the radiologic.al .appearances. Each particular stage has 
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its pitfalls in the matter of differential diagnosis. The radiological picture varies, as 
stated, to some extent according to the trade or occupation of the patients; but the basic 
chain of progress is generally there. Superadded infection, however, may change the 
radiological picture with alarming suddenness. As Dr. Sutherland has said, the period of 
dust exposure is an all-important factor in the occurrence of dust disease, but in the case 
of the radio-opaque dusts,, such as hatniatite. evidence of occupation — not of necessity, 
disease — may occur verj’ early in employment. Similarly “organic”, as opposed to '■in- 
organic” dust infection, may be dramatically sudden in onset, and the primary radio- 
logical evidence mav be a bronchiolitis of .the snowflake or snowstorm type. 



[The author showed a series of radiographs of the chests of hematite iron-ore workers 
to illustrate the chain of progress of a type of pneumoconiosis.] 

Hrematite iron-ore exemplifies a radio-opaque dust. Its radio-opacity was demonstrated 
by Thurston Holland. More recently this has been emphasized by Craw, Faweitt, 
Sander, Stewart and Faulds, and others. Various references' to work on this subject mav 
be found in a pre\ious publication (Faweitt, 1943). It is my opinion and that of other 
experienced workers in this subject that haematite iron-ore dust per se is innocuous in 
lung. Many of the following illustrations would appear to support the. theory : 

Fig. 1 demonstrates the opacitj' of haematite iron-ore in the clothing of a man who 
received severe crushing injuries. The hrematite in the clothing occludes bone detail 
Stage of reticulation. — Radiologically. reticulation is evident as a fine network of a 
lace-like pattern, sometimes sharp, but more often blurred in appearance. This network 
may occupy only part of a lung field, but more generally the whole of both lungs the 
apices being comparatively clear— it is as pronounced in the outer fields and peribherv 

associated with limited nodulation. Reticulation 
IS to be differentiated from increased lung markings in that it demonstrates exaggeration 
of the pattern of the venous and arterial vessels in the lungs, the vertical or supporting 
effect.”'^^^ ^ arteries being more than usually evident and giving the lattice-work 
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Dr. Richard Faweitt: Reidiologicnl nspect [Abridged ]. — It is impos.sibic to arrive at a 
true interpretation of tlic various shadows envisaged in the X-ray photograph without 
complete co-operation between clinician and r;:diologi.st, and an exhaustive occupational 
history of the patient. Dr. Sutherland has already strc.ssed this point, -.so, too, have 
Pendergrass and others including myself. 

Eacli radiologist views the subject from the type, or variety of cases, which occurs in 
his own neighbourhood; and whihst various industries give rise to a characteristic radio- 
graph of the chest, tlierc appeal's to be a definite scries of phases through which the 
pncumoconiolic passes from initial infection, or invasion, to ultimate departure from 
this earthly .sphere, be he stonemason, coal or iron-ore miner, or boiler-scaler, &c., but 
witli subtle differences. The [irogress as shown in the radiographs is governed and 
varied by occupation and incidence of extraneous influences and infections. 

I propose to -show and describe a series of illustrations in one particular industry to 
exemplify a type and point out individual variation,<! and some of the iiitfalls in diirerential 
diagnosis. These are legion. The first pitfall must a.ssurcdly be traced to faulty radio- 
graphic technique; the ordinary standard P.A. chest rndiogr.aph .should be taken in the 
first place and followed, when indicated, by films of varying K.V. and position, to demon- 
strate cavitation, or the texture at the ba.ses of emphysematous lungs, for example. The 
chest measurement and general build of the patient must be considered and allowed for. 
There is uo standard exposure — but there is a stjindard radiograph. The e.xposure is 
indicated by intelligent observation of the patient. 

The upper and lower portions of the thorax may need a different radiological technique. 
The presence of the female breast shadows docs not exclude the existence of “dust 
disease. The onus of errors in diagnosis must not be entirely laid at the door of the 
radiologist. The request “X-ray chest, please!” is not good enough. Gough has rightly 
said that “it is understood that the X-ray picture of reticulation can be produced in the 
normal way by change in technique”. 

Much information is gained by carefill radiosco]3y. 

The greatest number of the pneunioconio.ses would appear to fall into certain classifica- 
tions, the one usually eventimlly merging into its successor in the downward progress of 
the patient. 

The classification of Hart and Aslett (1942) is generally accepted, namely: (o) Normal; 
(b) reticulation; (c) nodulation; {d) co.alesccnt nodulation; (e) massive shadows; (/) multiple 
fluffv shadows; (g) local gross fibrosis of uncertain cause; (Ji) lung fields equivocal — the 
latter two being classified as indefinite — a very considerable group in my opinion. The 
categories (c to f) have been giouped together under the heading consolidation, categories 
{d to t) being termed m.ajor consolidation. This classification differs little from that u.sed 
bv the South African authorities for silicosis among gold miners on the Rand (Sim.son, 
Strachan, Sunderland and Irving, 1930; Miners’ Phthisis iMedical Bureau, 1939). from that 
of an American Committee (Pancoast el at., 1935), from Twining’s comprehension' of the 
condition (1938), and, in its earlier st.ages, from the appearance seen in the pidmonary 
mvco.ses of agricultural workers (Faweitt, 1940) and amongst luematite iron-ore workers 
(Stewart and Faulds, 1934; Faweitt, 1943) or from that seen in occupational disea.’^c of 
the lungs* in boiler' scalers (Dunner, 1943; Diinner and Hermon, 1944) and many otlicr.^. 

Once again let it be stressed that the progre.ss from one stage to another is a gradual 
ne in some cases, and in some of my illustrations the occupational historv' and 
clinical course of the case belie the radiological .appearancc.s. Each narticular stage has 
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From my own personal observation, the postero-medial region of the upper zone of 
the right lung is the area where not only nodulation is first seen in hsmatite workers, 
but where coalescence most generally first occurs; but the "staining" (so-called) of 
haematite is universal very early on in the occupational history of the workman. 

The typical radiograph can be best described as snowflake mottling or snowstorm 
effect — and is seen in many dust infections — it is also seen in other than inorganic 
dust infections: it is seen associated with organic dust, as the result of bacterial or vege- 
table (mycotic) invasion. 

The shadows produced by nodulation have an irregular and ill-defined margin and 
are discrete from one another-— they are described as being 2 to 5 mm. in diameter. 
It is the next step beyond reticulation and accordingly is associated with it — its onset 
(true nodulation) is an insidiously progressive process. Some other observers do not 
accept this theory. The typical silicotic nodule is more opao.ue and of sharper definition, 
sometimes of varying density. The distribution is generalized as a rule. 

It IS only possible to demonstrate a few of these cases and illustrate some points of 
differentiation; but there is a marked difference in the behaviour and picture of the in- 
organic and organic dusts at this stage. Whereas the inorganic tends to progress from 
nodulation to coalescent nodulation, or, as iil the (doubtfully) inert dusts when-the source 
of danger is removed, become stable in appearance in the absence of superadded infection, 
the organic dust appears frequently to miss the stage of mottling of this type and 
progress to bronchiectasis of a massive variety, or, if tlie source of infection is removed, 
the appearance of nodulation may disappear. 

As inorganic dust ' “disease” progresses, emphysema tends to increase, the vascular 
markings or so-called lung definition being lost in many cases in the lower zones; the 
hilar shadows become less evident and the excursion of the diaphragm diminishes, eventu- 
ally to a very marked degree. Adhesions in the region of diaphragm are commonly 
seen; raptured emphysematous bullae may give rise to spontaneous pneumothorax. The 
heart is frequently narrow and displaced or rotated, and the borders blurred; panicularly 
IS this so in asbestosis. It has Seen observed by Amor that an increase in the hilar 
shadows with an associated tachycardia may indicate a mixed infection. Many men, 
however, develop the hyperirophic type of heart and eventually cardiac failure. These 
changes may be observed radioscopicaiiy. 

Furthermore, if the patient be rotated into the oblique position, an enlarged tell-tale 
paratracheal gland or glands, likened in appearance to a sliort sausage, may be brought 
into view. This gland contains silica early In dust infections. 

The organic dust diseases, such as the pulmonary mycoses, show emphysema in the 
early stages, mainly at the bases, but frequently generalized. 

Fig. 6. — A. G, Here is the typical mottling of hsematite iron-ore. This is not due to 
suicpsis, but to the particles of iron in the waUs of blood-vessels and the interstices of 
the lung alveoli. This man died from malignant disease of the stomach. ’ 

FtG. 7 is a section from his lung— unstained— the typical red lung of the hsematite iron- 
ore worker — the particles of iron are seen (see Craw, p. 30). 

Fig. 8.— By way of contrast, the denser, more sharply defined nodulation of silicosis, 
also in a hsematite iron-ore worker. 

is of note how very closely the radiological appearances in electric-arc welders 
'bander, 1938 and 1944; Doig and McLaughlin, 1936) and boiler scalers (Dunner and 
nermon, 1944) simulate the hsmatite iron-ore workers, 

Fro. 9. — J, L, Farm worker infected by penicillium sp., occurring in mouldy grain, 
exhibits a softer type of mottluig with emphysematous lung bases, mid-fields more 
general affected. The mottling is not so well defined towards the periphery. This 
particular case made a slow but ultimately complete recovery. 

miliary tubercle the nodular appearance is more discrete and evenly distributed 
mSeadf*g idugs, the apices being equally affected. An atypical case may be very 

10. — Secondary carcinomatosis— the nodulation is usually much larger and con- 
siderably more discrete. There are other types, of course, where the nodulation is smaller. 
i„Fic. 11 is a case of secondary adenocarcinoma of fine type of mottling, but careful 
Sdney) reveals that most of that mottling is in bone (secondary to primary in left 

changes seen in Boeck’s sarcoid (Longseope and Pierson. 1937) and those associated ' 
tvith erj^hema nodosum {Kerley, 1943) should not be confused with this type of case. 

It is not unusual to find mixed types of snowflake mottling in the same chest in a man 
who has worked in several mines or types of mines— or has a superadded infection of 
Which the commonest is tubercle. Serological tests as described bv Craw are of particular 
value in such cases, a rise in the sedimentation rate and other changes in the blood 
indicating the existence of superadded infection. This is exemplified in the case of; 

Furness miner, with little evidence of hsmatite but evidenoo 
of silicosis of the South African miner (he mawv 

the Rand) and the coalescent mottling and cavitation of tubercle ^ years on 

an atoisf fdentiSf radiSh® reticulation and tubercle. presented 

oMron conTmt"'^ markings may be more exaggerated because 
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Increased lung markings, or linear markings, tend to spread out or radiate from the 
hila and are mainly venous shadows. 

This has been demonstrated by Herrnheiser and in an unpublished work by Lodge.- 

Commencing reticulation is shown in: ' ‘ 

Fig. 2. — T. W., aged 51. Fourteen years farm servant. Nineteen years in haematite 
iron-ore mines, the ore being oily and of low silica content. No -pulmonary disability. 

Fig, 3. — J. W., aged 62. A gunpowder worker, worked 40 years making black powder. 
In the process, charcoal, brimstone and saltpetre are employed' and ground up to a 
powder in the mills — the powder is polished with blacklead. The reticulation seen in 
the radiograph is very pronounced and one wonders which of the four ingredients employed 
may be radio-opaque. He died at the age of 70 from' pulmonary tuberculosis. No P.M. 
examination. 



FIG. 0 FIG. 10 FIG. 11 


Fig. 4 (J. B., aged 53) is illustrative of the permanency of the appearance of reticulation 
verging -on snowflake mottling. Worked in iron-ore mines for seven years. On machines 
five months — since a County roadman for over thirty years. Very well. Chest expan- 
sion 3J in. 

Fig. 5. — J. R., aged 56. Shot firer. Iron-ore labourer eight years. Shot firer thirty-two 
years in coal mines (reticulation). No machines. Some dyspnoea. The radio-opaque 
dust (iron) tends to monopolize the picture. 

Stage of noduldtion . — The so-called stage of nodulation — or in some trades of apparent 
modulation — is in my opinion the villain of the piece as far as “confusion” in interpreta- 
tion of the radiographs is concerned. The appearance may signify pathology or 
represent an apparently innocuous condition. 

There is considerable variance of opinion, as to the sites of the initial development 
r.f nodules To quote Twining — they are said to appear (1) "round the root of the 
Inner on the right side” (Pancoast and Pendergrass); (2) "in the upper lung fields. betw^n 
Ihe^luSe roSl” (Entin, Klekmet, Kastle, cit. Assman); (3) “in the lateral rn'dfeWs” 
the lung r'Jr, fhc Intern] middle reeinns”* t.51 "in the le-wer lobe (Staub 


and Loben); (4) “in the lateral middle regions”; (5) "in the lower lobe” (Staub 
ruite^l® In ^vining’s Experience, mostly amongst stonecutters, nodules aie sc®" 
m the course of the disease at (1) the postero-lateral region of the upper lobe; (2) the 
apex of the lower lobe. 


« 
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From my own personal observation, the postero-medial region of the upper zone of 
the right lung is the area where not only nodulation is first seen in haematite workers, 
out where coalescence most generally first occurs: but the ‘‘staining’’ (so-called) of 
hsmatite is universal very early on in the occupational history of the workman. 

The typical radiograph .can be best described as snowflake mottling or snoivstorm 
effect~and is seen in many dust infections— it is also seen in other than inorganic 
dun infections; it is seen associated with organic dust, as the result of bacterial or vege- 
table (mycotic) invasion. 

The shadows produced by nodulation have an irregular and ill-defined margin and 
from one another— they are described as being 2 to 5 mm. in diameter. 
« IS the next step bej'ond reticulation and accordingly is associated with it — ^its onset 
(true nodulation) is an insidiously progressive process. Some other observers do not 
accept this theory. The ti/pical silicotic nodule is more opapue and of sharper definition, 
sometimes of varying density. The distribution is generalized as a rule. 

It IS only, possible to demonstrate a few of tliesc cases and illustrate some points of 
diilercntiation; but there is a marked difference in the behaviour and picture of the in- 
organic and organic dusts at this stage. Whereas the inorganic tends to progress from 
nodulation to coaJescent nodulation, or, as iii die (doubtfully) inert dusts when -the source 
of danger is removed, become stable in appearance in the absence of superadded infection, 
the organic dust appears frequentiv to miss the stage of mottling of this type and 
progress to bronchiectasis of a massive variety, or, if the source of infection is removed, 
the appearance of nodulation may disappear. 

As inorganic dust “disease” progresses, emphvsema tends to increase, the vascular 
tnarkings or so-called lung definition being lost in many cases in the lower zones; the 
nuar shadows become less evident and the e.xcursion of the diaphragm diminishes, eventu- 
ally to a vert' marked degree. Adhesions in the region of diaphragm are commonly 
seen; ruptured emphysematous buliaj may give rise to spontaneous pneumothorax. The 
heart is frequently narrow and displaced or rotated, and the borders blurred; particularly 
is this so in asbestosis. It has been observed by Amor that an increase in the hilar 
shadows with an associated tachycardia may indicate a mi.xed infection. Many men, 
however, develop the hypertrophic type of heart and eventually cardiac failure. These 
changes may be observed radioscopicaUv. 

Furthermore, if the patient be rotated into the oblique position, an enlarged tell-tale 
paratrachcal gland or glands, likened in appearance to a short sausage, may be brought 
into view. This gland contains silica early in dust infections. 

organic dust diseases, such as the pulmonary mycoses, show emphysema in the 
early stages, mainly at the bases, but frequently generalized. 

...Fru. 6,— A. G. Here is the typical mottling of hmmatite iron-ore. This is not due to 
suicosis, but to the particles of iron in the walls of blood-vessels and the interstices of 
^ p alveoli. This man died from malignant disease of the stomach. 

Fig. 7 is a section from his lung — unstained — the typical red lung of the haematite iron- 
ore worker — ^the particles of iron are seen (see Craw, p. 30). 

Fic. 8.— By way of contrast, the denser, more sharply defined nodulation of silicosis, 
“ISO in a hsematite iron-ore worker. 

eery closely the radiological appearances in electric-arc welders 
gander, 1935 and 1944; Doig and McLaughlin, 1936) and boiler scalers (Dunner and 
- 1944) simulate the hmmatite iron-ore workers. 

flU; 9- — d. L. Farm worker infected by penicillium sp., occurring in mouldy grain, 

^ softer type of mottling with emphysematous lung bases, mid-fields more 
gCnccal affected, 'The mottling is not so well defined towards the peripherj’. This 
particular case made a slow but ultimately complete recovery, 

IK ” luiliary tubercle the nodular appearance is more discrete and evenly distributed 
inSlead'™* Jungs, the apices being equally affected. An atj-pical case may be very 

10 . — Secondary carcinomatosis— the nodulation is usually much larger and con- 
!>iMrably more discrete. There are other types, of course, where the nodulation is smaller. 

.- Fig. 11 is a case of secondary adenocarcinoma of fine type of mottling, but careful 
Sdney) I'eveals that most of that mottling is in bone (secondary to primary in left 

changes seen in Boeck’s sarcoid (Longseope and Pierson. 1937) and those associated 
with erythema nodosum (Kerley, 19431 should not be confused with this type of case. 

•h K unusual ro find mixed types of snowflake mottling in the same chest in a. man 
K worked in several mines "or types of mines — or has a superadded infection, of 
which the commonest is tubercle. Serological tests as described by Craw are of particular 
value in such cases, a rise in the sedimentation rate and other changes in the blood 
indicating the existence of superadded infection. This is exemplified in the case of: 

Furness miner, with little evidence of btematite. but evidence of the 
IhF silicosis of the South African miner (he spSt many years on 

the Rand) and the coalescent mottling and cavitation of tubercle, ^ ^ ® 

an a?most"‘fd1nti«f 5a’difg?'Fph® luottUng, reticulation and tubercle, presented 

oMrbn “co'mwh^ markings may be more exaggerated because 
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Increased lung markings, or linear markings, tend to spread out or radiate from the 
hila and are mainly venous shadows. 

This has been demonstrated by Hermheiser and in an unpublished work by Lodge. 

Commencing reticulation is shown in: ' ' 

Fig. 2. — T. W.. aged 51. Fourteen years farm servant. Nineteen years in haematite 
iron-ore mines, the ore being oily and of low silica content. No pulmonary disability. 

Fig. 3. — J. W., aged 62. A gunpowder worker, worked 40 years making black powder. 
In the process, charcoal, brimstone and saltpetre are employed' and ground up to a 
powder in the mills — the powder is polished with blacklead. The reticulation seen in 
the radiograph is very pronounced and one wonders which of the four ingredients employed 
may be radio-opaque. He died at the age of 70 from pulmonary tuberculosis. No P.M. 
examination. 



FIG. 0 FIG. 10 FIG. 11 


Fig. 4 (J. B., aged 53) is illustrative of the permanency of tlie appearance of reticulation 
verging on snowflake mottling. Worked in iron-ore mines for seven years. On machines 
five months — since a County roadman for over tiiirty years. Very well. Chest expan- 
sion 34 in- 


on 3ft m. 

Fig. 5. — J. R., aged 56. Shot firer. Iron-ore labourer eight years. Shot firer thirty-two 
years in coal mines (reticulation). No machines. Some dyspnoea. The radio-opaque 
dust (iron) tends to monopolize the picture. 

Stage of noduldtion . — The so-called stage of nodulation — or in some trades of apparent 
nodulation — is in my opinion the villain of the piece as far as “confusion” in interpreta- 
tion of the radiographs is concerned. The appearance may signify pathology or 
represent an apparently innocuous condition. 

There is considerable variance of opinion, as to the sites of the initial development 
Tindiile.s To quote Twining — they are said to appear (1) “round the root of the 
..inut cirfr.” rPancoa.st and Pendererass): (2) “in the unner lunc fields between 



md Loben); (4) "in tne lateral mmaie regions : loi 'in me lower woe voi-iuo 
nHker)® In Twining’s experience, mostly amongst stonecutters, nodules ore seen early 
mfhe course of die disease at (1) the postero-Iateral region of the upper lobe; (2) the 
apex of the lower lobe. 
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contain hematite or even possibly silica Note reticulation is not seen in tomographs, 
riydatid disease should not be confused rvith pneumoconiosis, nor should lymphadenotna. 

Malignant disease of lung is a more dilRcuU proposition. 

PtG. ie.~T. C. Dr. Sutherland considers this to be a massive fibrosis of the upper zone 
of right lung. The patient died. No P,M. was available. There is, of course, some 
evidence of tibrosis of left lung also and the collapse of a portion of right lower zone 
suggests possible carcinoma of a basic bronchus. Massive fibrosis may invade any lung 
zone, in which case superadded infection is usual. 

Fig. 17. — T. H., aged 42. Iron-ore miner twenty-five years, and worked cn stone- 
drifts. Illustrative of mixed infection. Note the coarser, denser nodulation, plus 
multiple massive fibrosis. T,B. positive. 

The fluffy type is nearly always bilateral and frequently very extensive, and may invade 
any field and be confused with tubercle (and indeed most cases are T.B. positive) or 
bronchiectasis or even grosser secondary malignant disease — ^various mycoses give a 
very similar picture. 



FIG. 15 

Fig. 18.~J. J., is an advanced case of what has now achieved the popular title of 
farmer’s lung (mouldy hay dust). The patient died. The radiological appearance is 
somewhat similar to fluffy type — and may easily be confused with actinomycosis or 
syphilis (see previous publication. Fawcitt. 1940). 

Full history, clinical and pathological investigation are again stressed. 

1 conclude ivitb three problem pictures; 

Fig. 19. — L.A.C., R.A.F., aged 35. three years ten months in the Sen’ice — a keen rugger 
player — admitted to R.A.F. as A.1. He developed pneumonia in Italy which cleared up 
slowly and he was examined radiologieally. Diagnosis — miliary tubercle — and he was 
sent home. Further X-ray examinations were made in this country. Patient now was 
diagnosed as silicosis and (vas discharged from the Service with no pension as he could 
not have contracted silicosis in the Service. I saw him in Koy'ember — he had refereed a 
football match the previous dav — his chest expansion was 3 in. He worked seven years 
in iron -ore mines. This is the mottling of hmmatite. 

Fig. 20. — 3. P.. aged 61 . Enjoyed good health in youth. At age of 17 he became a 
stonemason, working on free stone which is known to cause silicosis, later on limestone- 
which trade he hillowed for tiventy-three >-ears. but left because his health was affected 
bad lost 21 lb. rather quickly. He had a chronic cough and was told in IMS that 
his left lung was not functioning. He has since had many colds, attacks of influenza and 
bronchitis. 1918 to 1922 he was employed as a gamekeeper, and it is of thi 

grouse on his moor died in large quantities in 1919 from some respiratory troSilp Vvw 
may be a comcidMce. The cause of the disease is not mentioned but asT>prsifto>iis w 
common amongst birds. He gave up this work because of his shartn4s^^ Iweath^ on 
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Coatescein nodulation is self-descriptive. The nodules tend to become conglomcmte 
or coalescent. Some earlier illustrations may demonstrate this to some degree. 

Massive shadows. Multiple fluffy shadows and major coiisolidaliou have been described 
under the single heading consolidation— wiih these may be included advanced coalescent 
nodulation it merely defines a progres.sivc process. The bugbear is, of course, as 
mentioned before, siiperaddcd infection. ' The massive shado\v.s may be confined to one 
lung, to one zone; they may be small or resemble a cricket ball in appearance; the edges 
may be sharp or they may be indefinite. At this stage emphysema i.s almost invariablv ■ 
present. 

1 X*?' "I" illustrates a lesion confined ,to the unper zone of right lung, the 

left lung not being above suspicion. ■ & s 

A film, taken 1.6.42 showed healed tubercular disease of 9th and 10th dorsal vertebra. 
This actually occurred since 9.7.35; but never has he had any productive cough nor a 
lung^^ fo T.B., and yet the higher K.V. seemed to demonstrate a cavity in right 



FIG. 12 


FIG. ,ia 


FIG. 14 


A further radiograph, 24.1.44, showed the lesion in right apex to be rather more massive. 
He does not work but has a measure of reasonably good health and still lures salmon 
from the River Eden, 


PjG. 14. — By way of contrast, a case similar in appearance. W. M., referred to my 
department 13.12.34, at which time I suggested he might be suffering from sidero-tuber- 
cuiosis. He was referred again 6.9.38, when by means of a film of high K.V. a cavity 
was demonstrated within the "mass” in the upper zone of his right lung. A cavity of 
this type contains much debris which resembles tomato juice in appearance. In this 
case tubercle bacilli were found in his sputum; in spite of this, he worked until me 
middle of 1939 and died in February 1940, having infected with tuberculosis five of his 
six children. 


1 have already stated that in my experience the distribution of these single shadows 
(massive) is most common in the central field of the upper zone of right lung m 
pneumoconiosis — any departure from n this must suggest superadded infection as in the 
previous case, or tumdur. 

Fig. 15, which I shall describe in detail, is instructive. J. W., aged 48, iron-ore 
miner thirty-four years. Complaining of shortness of breath for three months. He had 
little cough and no sputum- A month previously he coughed up about an ounce of bright 
red blooii — this gradually stopped, but was followed by vomiting. He had a cold at 
the time but no night sweats; nleurodynia was complained of about a month ago, pain 
radiating into the scapular areas. Chest exnansion 3 in. Good for a miner. Little 
to be found by means of stethoscope. Sputum negative for tubercle. 

19,5.42: The radiograph of chest shows the typical snowflake mottling associated with 
hsematite iron-ore miners, together with the usual -patchy areas of emphysema. 
in relation to the shadow of the anterior end of second rib and in second interspace on right 
side is an opaque, rounded shadow which has a dense calcified wall, and lying to its outer 
asD“Ct are two "daughter” shadows, if not three. The shadow does not appear to be 
ivniral of the “snowball” area of consolidation seen in these miners — and suggests osteo- 
chondroma of rib; screening in lateral plane, however, excluded this. Hydatid disease was 
ciiCTBPstpd the tests for hydatid were ultimately carried out and proved to be negative. 

A series of tomographs seem to indicate chondroma of lung, an opinion en- 
prelsed by M^ton Davies. Tomographs vyere taken at the depths of 3.. 5. C. 8 and U 
from the posterior skin surface, the patient being in the supine position, The mass 
'^?i'„.ia?raf.ccribed in the upper portion of the right chest comes into definite view at 6 em. 

he of varying density, to have a lalcareous rim and to be iobulated. The 
tUographs ato Vorthlit the hilar and peri-hilar glands are dense and probably 


29 


531 


Section of Badiology 


the fringe of this enormous subject. For example, I have not dealt with bagassosis (sugar- 
cane dust) as described by Castlcden and Hamilron-Pacerson, nor have f dealt with the 
effects of noxious gases on previously healthy lungs, nor the effect of noxious gases on 
lungs already containing metallic dust particles. ‘ 

Concerning the influence of rotting limber in mines. Are the micro-fungi therein 
deterrents or adjuvants in the incidence of pulmonary disease? I am now inclined to 
the former theory. These are just a few examples of the new and' additional difficulties 
which must confront radiology since this subject of “The Industrial Lung” was dealt 
with fairly e.xhaustively at the" Annual Congress of the British Institute of Radiology in 
December 1937. 

My thanks are due to my colleagues in Furness and South and West Cumberland 
whose co-operation has made this contribution possible. 


REFERENCES 

AMOR, J. CJStI) An X-rar AUas of Stffcosis, Bmtol- . , 

J, (1037) ** Blood Examinations in Pulmonary Fibrosis of Hematite Iron-Ore .Miners ** Tuhfrclt^ 19 , S. 
BOIG, A, T., and Z^lcLAUGHLIN, A. 1. G. (103C) ''X-ray Appearances of the Lungs of Electro-arc Welders”, 
Lancei ls\ 771. 

DUNXER, L. (i043) " Occupational Disease of Lungs in BoUer Scalers**, Brit. J. Radiol., x6, 2S7. 

- — , and HERMON, R. (1044) •‘Further Observations on Lung Disease in Boiler Scalers”, Bnr. Radiol, 
• X7, 204. 

EXZER, N., and SANDER, O. A. (103S) ** Chronic Lung Changes in Electric Arc Welders’*, J. industr, Hyg., 20 , 

FAWCITT, R. (1040) ’* A Consideration of some Pulmonary Aiycoses”, Land. Hosp. Gaa., 43 , Clin, SuppL, No. 5. 

(1043) •• Radiological Evidence in Haematite Iron-ore Workers**, Sric. y. Radial, x 6 , 3Z3. 

GOUGH, J. (1944) Report of the Advisor^’ Committee on the Treatment and Rehabilitation of A5iners la the Wales 
Rc^oa suflecing from Pneumokoniosis, H.AI. Stationery Office, 19. - 

hart, P. D., and ASLETT, E. A. (1942) Chronic pulmonary disease in South Wales Coalminers. Report of 

Alcdi^ Research Coandl, H-AL Stationer^' Office, 4S, 49. 

HERRKHEISER, G. (1942) Amer. J, Roentgenol, 48 , 595. 

HOIXaND, T. (1923) correspondence wiffi ^ L. CoUis, see FAWCI'^, 2945. 

RERLEY, P. (1943) ” Edologi' of Erythema Nodosum”, BrtV.J. Rcffici,, r6, 199. , 

lodge, T. (1944) Tbe Anatomy of the Blood Vessels of the Human Lung as apphed to Chest Radhologj' (unpub- 
lishM). , 

LONGSeOPE, W. T., and PIERSON, J. W. (1937) ** Bocck's Sarcoid (Sarcoidosis)”, yohns Mepk. Hosp. Bull, 
60 , 223^ 

Aliaers* Phthisis Medical Bureau (1939) Triennial Refs, for 1935-3S, Pretoria. 

PANCOAST, H. K., and RESDERGRASS, E. P. (1926) Paeumokomosis, Sew York. 

(1031) Amer. y. Roemgenolt 26 , 556. 

al. (1935) quoi^ by HART zad ASLETT. . ...... „ 

PENDERGRASS, E. P. (1942) “Roentgen Diagnosis of Pneumoconiosis and Suicosis”, Amer. y. Roentgenol, 48 , 
571, 

SANDER, O. A. (1944) “ Further Observations on Lung Changes in Electric Arc Welders**, J. industr. Hyg., 26 , 

SLMSON, F. W., STRACHAN, A., SUTHERI-AND. C- L., and IRVING, L. G. (1930) ** Silicosis in South Africa”, 
Transv. Mine med. Offts' Ass., Sp. Suppl. ^ ^ 

STEWART, M. J., and FAULDS, J. S. (1934) ” The Pulmonarj* Fibrosis of Haemaaie Aimers”, y. Path. Boes. 
39, 233. 

Symposium of Industrial Disease of tbe Lung, numerous authors, Ann. Congr. B.I.R. (1935) Brit. y. Radiol, xt, 
345. 

twining, E, W. (193S) Text Book of X-ray Diagnosis (Shanks, Kerley and Twining), London, x. 


Dr. John Craw {Abridged): The object of my communication is to produce evidence 
which correlates the shadows found radiologicklly in the lungs of hteraatite iron-ore 
miners with the pathological anatomy. As already stated haematite casts a very dense 
radiological shadow. 

From a large series of dust counts in haematite mines, on an average 96% of the 
particles are less than 5 microns in size and the dust comprises 52% btemarite and from 
9 to 12 5o total silica. 


The following facts are from the findings in 77 post-mortem examinations performed 
in the last ten years, and show that the X-ray shadows conform accurately to the patho- 
logical anatomy. 


(1) Linear markings . — The .shadows have no difierentiating features from numerous 
other conditions causing exaggeration of the normal vascular markings. 

(Z) Relictilation . — -Tliere are two distinct types as already stated : (o.) Reticulation Proper. 
(6.) Lace Markings. 

(a.) X-ray Reticulation Proper: Fig. 1 is a contact print of the X-rav of a case of 
well-established X-ray reticulation. Regarding fine and coarse X-ray reticulation the 
pathologi«l entity is the same, the variation being only in degree. The cut surface of 
the lung is usually a dull blown colour, but may be greyjf the amount of dust is not 
great. No nodulation or linear fibrosis is either palpable or visible, nor is there anv 
nodulation or even firmness palpable or visible under rite pleura. 

Fig. 2 shows an ordinary sized microscopic section (x 15) with the typical appearance 
of small irregular shaped nodules about % mm. in size due to Unear 'accumulations of 
P'^n'ascular locations. There is no evidence of collagen formation 
and dibgent searA after Wilder’s stam shows either none or very- sparse amount of 
renculin fibres. There is plenty of particulate dust, especiallv hiematite. 
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exertion, and became a- smallholder and publican, relinquishing his ' fanmwork in 1937 
because of a severe attack of bronchitis and influenza. 

Clinical findings . — ^Air entry on left side of chest definitely noor, and whole chest moves 
poorly. No other very definite clinical signs. P.R. 80 to 90.' No night sweats. Occasional 
morning sputum— negative to T.B. 

25.5.37: Radiological findings . — The chest is rather dome-shaped. The left side more 
so than the right and expansion is poor especiaUy on left. Multiple calcified nodules are 
seen throughout both lungs but mainly in the apex of right lung and outer part of upper 
right lobe. Hilar shadows increased and calcified hilar glands present. Such appear- 
ances are seen at times in limestone workers. Co-existing dusts may influence the 
picture (see full text). The radiological picture suggests an old-standing inflammatory 
or infective condition of lung in which areas of calcification and fibrosis are seen. 



FIG. 10 fig. 17 FIG. 18 



FIG. 10 FIG. 20 FIG. 21 

4.6.37: Mycological findings . — Petri dishes (beer wort) inoculated with the sputum 
yielded extensive growth of micro-fungi at 37” C.' Aspergillus (? nidulans). penicillmm 
sp., mucor sp., yeast-like growth. Advanced aspergillosis gives rise to calcified nodules 
within lung tissue. But in January 1945 still alive and keeps his small country inn 

Fig. 21. — T. B.. aged 73, referred by Mr. Venters, E.N.T. dept. X-ray cliest, ? tumour 
or aneurysm. History of hoarseness for one year and two months — complete paralysis 
of left vocal cord. , ■ n „„„ 

The occupational history is of note — seven years farmwork, four years coalminer, tnree 
years groom, twenty-eight years iron-ore miner (never on pneumatic drills), four years 
limestone qu'arryman. three years again iron-ore miner, but had an accident and gave uP 
work twenty-two years previous to present date, and has bred and kept spaniels and trail 
Virviitirts The lunes reveal the snowflake mottling of hiEmatite and some rounded densi- 
ties— not typical of the hmmatite worker— much more suggestive of hydatid disease 
Thkre is a large area of consolidation in right chest e.xtending from upper middle zone 
of lime to diaphragm and filling half the right chest. This suggests to me lung 

E^vuf and Sdiries. The problem will never be solved, as the patient died suddenly 
fho after his X-ray examination and no post-mortem was permitted. , 

"’I ?f^.e" scTectecl a fmv cases from literally tliousancs which have confronted me in 
more than the last twenty years. In the brief space of half an hour I have only touched 






29 


Section of Radiology 


531 


the fringe of this enormous subject. For example, I have not dealt with bagassosis (sugar- 
cane dust) as described by Casticden and Hamilton-Paterson, nor have I dealt with the 
effects of noxious gases on previously healthy lungs, nor the effect of noxious gases on 
lungs already containing metallic dust particles. ' < 

Concerning the influence of rotting limber in mines. Are the micro-fungi therein 
deterrents or adjuvants in the incidence of pulmonary' disease? I am now inclined to 
the former theory. These are just a few examples of the new and- additional difficulties 
which must confront radiology since this subject of “The Industrial Lung" was dealt 
with fairly exhaustively at the Annual Congress of the British Institute of Radiologv in 
December 1937. 

My thanks are due to my colleagues in Furness and South and West Cumberland 
whose co-operation has made this contribution possible. 
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Dr. John Craw (Abridged) : The object of my communication is to produce evidence 
which copelates the shadows found radiologically in the lungs of htematite iron-ore 
miners -ivith the pathological anatomy. As already stated haematite casts a vert' dense 
radiological shadow. 

From a large series of dust counts in haematite mines, on an average 96% of the 
particles are less than 5 microns in size and the dust comurises 52% hiematite and from 
9 to 12% total silica. 

• following facts are from the findings in 77 post-mertem examinations performed 
in the last ten years, and show that the X-rav shadows conform accuratelv to the narho 
logical anatomy. ' ' ^ 

(1) Linear markings. — ^The .shadows hai’e no differentiating features from numerous 
‘■°"?^*^’ons causing e.xaggeration of the normal vascular markings. 

fi, 1 T There are two distinct types as already stated : (a.) Reticulation Proner 

( 0 .) Lace Markings. ^ 

fo.) X-ray Reticulation Proper: Fig. 1 is a contact print of the X-rav of a rasp 

nathnf ooarse X-rav reticulation the 

pathological entity is the same, the variation being onlv in degree. The cut surfare nf 
*e lung IS usually a dull blown colour, but may be gfeyjf tge amount ordusfl 
grot. l\o nodulation or hnear fibrosis is either palpable or visible, nor is there anv 
nodulation or even firmness palpable or ^sible under pleura. ^ 

Fig. 2 shows an ordinarv sized microscopic section ( x 151 with the tvniral 
of small rregular shaped 'nodules about mm. in size due to linear acc^^^ 

ibese are m perivascular locations. There is no evidence of collagen fnrTr,"^ 
and diligent searA after Wilder’s stain shows either none or snarl 
reticulin fibres. There is plenty of particulate dust, especially hSiathe 
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exertion, and became a- smallholder and publican, relinquishing his farm work in 1937 
because of a severe attack of bronchitis and influenza. 

Clinical findings. ^Air entry on left-side of chest definitely poor, and whole chest moves ' 
poorly. No other very definite clinical signs. P.R. 80 to 90.' No night sweats. Occasional 
morning sputum — negative to T.B. 

25.5.37; Radiological findings . — ^The chest is rather dome-shaped. The left side more 
so than the right and expansion is poor especiaUy on left. Multiple calcified nodules are 
seen throughout both lungs but mainly in the apex of right lung and outer part of upper 
right lobe. Hilar shadows increased and calcified hilar glands present. Such appear- 
ances are seen at times in limestone workers. Co-existing dusts may influence the 
picture (see full text). The radiological picture suggests an old-standing inflammatorj’ 
or mfective condition of lung in which areas of calcification and fibrosis are seen. 



FIG. 10 fig. 17 FIG. 18 



FIG. 19 FIG. 20 FIG. 21 

4.6.37: Mycological findings . — Petri dishes (beer wort) inoculated with the sputum 
yielded extensive growth of micro-fungi at 37" C'. Aspergillus (? nidulans). penicillium 
sp., mucor sp-, yeast-like growth. Advanced aspergillosis gives rise to calcified nodules 
wthin lung tissue. But in January 1945 still alive and keeps his small country inn. 

Fig. 21. — T. B.. aged 73. referred by Mr. Venters. E.N.T. dept. X-ray chest, ? tumour 
or aneurysm. History of hoarseness for one year and two months — complete parah'sis 
of left vocal cord. . 

The occupational history is of note — seven years farmwork, four years coalminer, tnree 
years groom, twenty-eight years iron-ore miner (never on pneumatic drills), four 5 ’ears 
limestone qu’arryman, three years again iron-ore miner, but had an accident and giive up 
work twenty-two years previous to present date, and has bred and kept spaniels and trail 
bnnnds The lungs reveal the snowflake mottling of hsematite and some rounded densi- 
t pc_not typical of the hmmatite worker — much more suggestive of hydatid disease, 
mhorp ii a large area of consolidation in right chest extending from upper middle zone 
/if limp to dia&ragm and filling half the right chest. This suggests to me 

OI lUnS ^ . rpL.- iiHtl Vio nc tho rtnfionf Hipd SUddOIlIv 


SrowU? '^nd secondaries. The problem will never be solved, as the patient died suddenly 
offer his X-ray examination and no post-mortem was permitted. ^ , 

I hYve selected a few cases from literally thousands whicli liave confronted me in 
more than the last twenty years. In the brief space of half an hour I have on/y touched 
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Fig. 3 shows fiist a nodule with ordinary staining (A). The second (B) is the same section 
aftei micio-incineration, with dark-ground illumination, and it should be noted that this 
section does not reveal any ,more particulate matter. 

These slides show tliat almost the entire structure is particulate hatmatitc and silica. 

, . , CHEMICAL ANALYSIS OF LUNG. 

% Silica to lung 0-95 % Vc,0, to lung 7-7 

% Silica to ash 0-3 % Fe,0, to ash 50 

Total silica 2'3.'» grammes. 

(b.) Lace Markings; Thi.s type of X-rcay reticulation is rare, and I have seen only two 
at post-mortem. Figs. 6 and 7 of Dr. F.awcitt’s paper illustrate such a case. Again the 
cut surface shows no visible or palpable nodulation or other librosis and an- ordinary 



FIG. 1. — Reticulation. Contact print. FIG. 2.“X 15. Microscopic Section, 

microscopic section ( x 8) shown in fig. 4 demonstrates the linear arrangement of the 
dust with concentrated deposits. It shows a pulmonary atrium and, just at the bifurcation, 
when stained with Wilder’s reticulin stain, it shows very definite and fairly dense reticula- 
tion (fig. 5). The silica and iron content of such a lung is very high, in fact, almost the 
highest in the entire series. 

CHEMICAL ANALYSIS OF LUNG. 

% Silica to lung I'O % FcjO, to lung 12 

% Silica to ash 8 % FciO, to ash 49 

Total silica 4-8 grammes. 

(3) X-ray nodulation . — Nodulation of a size of about 2 mm. is relatively uncommon 
when there are no associated conglomerate masses. A certain number do occur, and they 
are always in association with X-ray reticulation. Radiologically the nodules arc without 
clear-cut edges, and the consistence of the shadow varies within the nodule. The cut 
surface of the lung is characteristic. The lung substance is cither normal or very 
slightly brown-stained, and dotted over the surface are areas of brownish or reddish- 
brown nodules. They look and feel slightly rai.sed above the surface and arc slightly 
more resistant to touch than the intervening lung tissue (fig. 6). 

Fig. 7 shows a nodule stained with haimatoxylin eosin. The same nodule incinerated 
revealed much fine particulate material, and, after HCl digestion, much in.sohdjle residue. 
Fig. 8 is a marginal field of this nodule after Wilder’s reticulin .stain. Dense reticulin is 
easily seen. In the centre of the nodule there is evidence of immature collagen formation. 

CHEMICAL ANALYSIS OF LUNG. 

% Silica to lung I -OS % Fe,0, to lung 0-50 

% Silica to ash 7-2 % Fc.Oj to ash 4G 

I have seen only one post-mortem case .showing mature collagenous nodulation witinnit 
massive shadows, and this conforms to the X-ray type of fine nodulation. Fig. 9 is a 
contact print from such a case. 

Cut section of the lung showed no fibrosis to the naked eye. 
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President — C. Giu^Cabey, F.R.C.S.Ed, 

[March 2. 1945] 

DISCUSSION ON AN UPPER RESPIRATORY CLINIC FOR 

CHILDREN 

, The IVilleiden General Hospital, London 

F. C; V?. Capps: The routine examination of dtiidxen with nasophart'ngeai symptoms 
ii apt to become a matter of habit in clinics strialy confined to their own particular held. 

To deal with this, a team seemed to be indicated ; (a) To interpret history and symptoms 
in terras medical and social, (b) to encourage repeated .tttendances in order to avoid a 
hurried decision at a single consultation, to record progress, and to maintain the physio* 
logical response to environmental infection, free of symptoms; (c) to investigate the devolu* 
tion of the mouth-breather and to combine the resources of the speech therapist, rhinoiogist 
and orthodontist, to reverse the process: (d) to deal with nasal and bronchial catarrh as a 
single pathological entity with the nasal cavities and accessory sinuses as the upper, and 
the bronchial system as the loner bacterial barrier; (ej to employ routine radiography of 
the sinuses with the object of early recognition and clearance of occluded areas and soft 
tissue radiography to show the presence of a pad of adenoids: (/) to recognize and remove 
tonsils that are subject to recurrent bacterial invasion and inflammatory reaction, parti- 
cularly vvhere morbid changes may have taken place which threaten the lymphoid barrier. 

In the child it should be possible to correct disturbance.^ before an established patho- 
logical state supervenes. It is not easy to keep thi.s vieupoint when one is seeing 
children in a general clinic. An E.N.T. Clinic for children only was therefore started. 

The team at present consists of a social norker. rhinoiogist, speech therapist and 
orthodontist. Children are seen by members in this order, but not necessarily on the 
same day. We should also have a pediatrician and he may be the controlling member. 

The persistent mouth-breather has been our especial concern. The association of a 
rhinoiogist and ortliodontist to investigate this condition is not new, for Warwick James 
and Someniile Hastings read a paper on “'Mouth Breathing and Nasal Obstruction” to 
the Section of Odontology' in 1952. {Proceedings 25 , 1345.) 

During childhood the sinuses are not fuliv developed, and the nharvneea! Ivmnhnid 
tissue undergoes physiological hypertrophy. ' ' ' 

It is of interest to note that at pulrerty when the sinuses reach a stage of 
development comparable with that of the adult, the phase of Ivmplioid hyperplasia is 
replaced by a process of atrophy; if the tonsils and adenoids ire removed at^an age 
vyhen the sinuses ate immature, a generalized hyperplasia of the phan'ngeal ivmnhoid 
tissue may follow. r , * , 

July — ^Larymg, 1 
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Fig. 10 is a micro-section. The nodules arc seen to be discrete, averaging 1 nun. or 
less in size and mostly of irregular shape. It shows the variation in size and shape of 
the nodules, and they resemble the Types described by Belt. The nodules are much 
smaller than the previously described type of nodulation. 

Fig. 1 1 shows a nodule which in structure nearly approaches the classical type. One 
of the few I have found that was not associated witll tubercle or otlicr massive fibrosis. 
Ordinary staining shows concentric layers of collagen niuch more mature in the centre. 
With dar’i -ground illumination the refractive material was scanty, but after incinerating 
there was seen to be a very large amount of particulate matter, and after HCl digestion 
the silica pattern was seen to be arranged concentrically and less in amount in the centre. 
It is interesting to note that this nodule was subpleural, and, if a diligent sc.arch is made 
in cases showing no evidence of reticulin fibres in the dust nodules from the centre of 
the lung, an occasional nodule may be found 1/10 mm. in size showing primitive attempts 
at laying down of immature collagenous fibres. 

This type of nodule, when stained with haematoxylin and van Gieson, shows definite 
fibrous tissue with fine markings in ilic centre, and, when viewed witli dark-ground 
illumination, shows much less particlilatc matter, as it has been obscured by fibrous 
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FIG. 11. — Nodule (classical 
•^type).' (Ocular 
,10 mm. objective^ 


tissue. When incinerated there is shown much fine particulate matter, and finally, when 
digested With HCl, tlie pattern of silica is shown. The appearance simulating the 
classical nodule. Nodules such ns these are always subpleural in location and very 
small. The nodules which are situated deep in the lung are of a typical type seen in 
previous type of nodulation. 

CHEMICAL ANALYSIS OF LUNG. 

% Silica to lung 0-89 % Fe.O, to lung 7-84 

% Silica to ash 5 % Fe-O, to ash 44 


Conclusions 

(1) X-ray reticulation of haematite iron-ore miners .shows as a very dense. radiological 
shadow, which is due to the simple accumulation of particulate haematite. Pathologically 
there is no stimulation of collagenous fibrosis and practically no increase in the amount 
of reticulin fibres. 

(2) Nodulation without massive fibrosis is a rare condition. The large type sliows 
mostly tight packing of dust in perivascular locations, with moderate collagen formation, 
and the small type shows a percentage of the nodules to be very similar to the classical 

(3) Large-sized classical nodulation only occurs in the presence of established tuberculosis 
and is always associated with solid fibrotic masses. 

■ (4) The fibrotic rc.sponse in the lungs bears no relationship to the total amount ot 
silica or haematite present in the lung tissues. 

I desire to record my sincere thanks to Dr. J. S. Faiilds, Pathologist to Carlisle Infirmary, 
who has supplied me with the results of the chemical analysis of the lungs, and has 

helped me much in this work. • a , 

Dr. F. H. Kemp gave a brief account’ of an investigation which had been caiyiecl out 
witll Mr K. J. Cook and Dr. D. C. Wil.son into the risk of pulmonaiy injury in 
Hennim? at one of the great railw.ay depots. Tiiey had examined nine workers who had 
liren ernplovcd whole-time in cleaning boilers at this works. Eight of these men considered 
tLemsclves healthy but one complained of indigestion and brcathlessncs,s on exertion. 
The radioerraphs Lowed no significant changes in any of these cases. Dr. Kemp s.aid 
t 1 rnnrhidcd that the changes which have been described bv other workers 

may phvsicchemical constitution of the scale and fine dust. 

"T " S 'U -ill W p-bll,h=i .homy 
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Routine xerinl radiognipliy has proved to ho. essential in the concci interpretation of 
symptoms refcralde to the upper respiratory , tract. Thickened or (cdcinatoiis mneoSa! 
linings (56% in .summer and 65% in winter over a series of ,560 ctiscs recorded in 1942-'!.?) 
were rarely followed hy infcctcrl atitra. Surgical treattnent was not indicated. 

1 he high incidence and tran.sient nature of sinus opacities suggest that the litiing 
mucosa shtires in the defensive reactions of the. upper respiratory tract, hut the precise 
relationship with the innamtnatory reactions of tlie lymphoid ti.ssuc is uncertain. 

Our aim in treatment tlrroughout shoidd he to temporize nittil stahility is readied. 

Lack of aeration and occluded o.stia are the prcciir.sors of impaired ciliary drainage and_ 
rctetition of .secretions, ^l^roof puncture and aspiration, followed hy rc])eat puncture and 
irrigation or cpliedrinc disjilaccmcnt, is employed in selected cases and progress controlled 
hy serial radiography. 


Exclusion of an estahlished upper re.spiratorv infection is essential hefoie interference 
with the lymplioid harrier is contemplated. 

In discussion of the tonsil prohlcm here in 1940 {Pioccetliiif^s' 33 . .547). repeated attacks 
of iiiHammation received priority and were lieltl iiv .some to he the only indication for 
operation. The ohservation of Kersliaw at tliat discussion is worth repeating — “tlial 
operation during the stage of physiological rc.spon.sc to enviroiinient is contra-indicated". 

An investigation made if n I9JI suggests that a deficiency in the diet of fat-.solulile 
vitatnins is one of '■the ^ factor.s, though not predominant, which tends to pro- 
duce an overgrowth of adenoid ti.ssuc. Incrca.sct! knowledge of cau.sation and prevention 
can only come from a more thorough medico-.socitd investigation of the first three or 
four post-natal years and maternal history ‘during pregnancy. 

In 1943 there were 557 new cascs.atid attendances for progress numhered 2,41)1). 'J'onsils 
iiiid itdenoids were removed from 216, that is 48%. For 1944 the new cases were 440, 
attendances for progress 2,200, operation for tonsils atid adenoids 158, or 36%. 

We do not advocate that the clinic he copied until it can he shown to produce results 
sujterior to those tilrcady atttuned hy the older metliods of i.solated consultant ilitiic.s. 


E. Gwynne-Evans: The iiioiith-hri-alhcr [troblcui . — The res]iiratory function requires 
the co-ordination of niatiy' musclc.s. Co-ordinated movement is an interplay hetwpen 
reciprocal muscles in alternating contraction and relaxation — two opposite jihy.stological 
actions of muscle activity. 

■ Although there can he no absolute state of. muscle rest' owing to tonus, the position of 
physiological rest corre.sponds to the normal position of equilibrium between antagoni.st.s. 

, A colour film was made demonstrating the reciprocal co-ordination of the tongue with 
the palatal velum in closure of the faucial isthmus. 

I These observations were supported hy a large niunher of soft ti.ssue radiographs of the 
jralato-lingiial musculature at phy.siological rest. 

Scriarxadiographs have demonstrated the stahility of tlic palato-lingual jiattern.s, ryhen 
care has heen taken to ensure that the inii.sculatiire has a.ssiimctl the habitual jiositinn 
of rest before c.xposurc is made. 

The radiological pattern depeiuls on the degree of tone and the habitual co-ordinalioii 
of the musculature. Normally, if the mouth is open, the shadow of the palatal velum is 
contracted round the ha.se of the tongue, which is elevated and retracted to close the 
jialato-lingual space. 

When the .musculature is unduly relaxed, the jaws arc open, but the arching of the 
tongue is inadequate, and the pahttal velum qveupics :t mirlway jiosititnv between the jiost- 
iiasal and iialato-lingual, spaces. 


In the jirescnce of an obstructive |»ad of adenoids, the jaws arc usually open, and the 
co-ordination of the musculature is disturbed. The adenoid sliadow may obliterate the 
nost-nasal space, the posterior ma.ss of the tongue is depressed away from the palatal velum, 
whilst the tip of the tongue may impinge against the pre-maxilla. 

The.se arc the two distinct jiattern.s of the cstablkshed inouth-hreather; tlie jiatlern of the 
intermittent mouthdireather may be’indcterminafc. 

Neciis has shown that keen-scented mammals arc jirovided with an elongated palate 
«ld<-h is in ctmtact with an efiicaent epiglottis to jirescrvc the olfactory scn.se witli t ic 
mouth open. He has, pointed out that with “ . . . the recession of the jaws anti the 
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EnJarged tonsils or adenoids interfere more directly tvith velar action and the drainage 
mechanism. On the oriicr hand: the constant repetition of oral breathing as the result 
of an inability to overcome persistent post-nasal obstruaion will produce a wrong habitual 
co-ordination of the palato-lingual nitisculattire which may or may' not continue after 
the cause of the obstruction ha.s been removed. 

Tile Orthodontist ha.s related failure of ilie orbicularis ori.s and ate nasi in some ca.se.s 
to a .state of imbalance among the facial musclc.s a.s.stxdated with a malrelationship between 
the jaw.s. 

Method!; of iiii’esli^alion . — Children arc examined jointly by the rhinologi.st, speech 
therapist and orthodontist. The upper and lower respiratory mechanisms are grouped 
together as reciprocal .antagonists and considered in terms of neuromuscular activity 
under the growing influence of cortical control. Clinical estimation of function is 
supported by radiography. A profile radiograph of the palato-lingual musculature is 
exposed in the habitual po.sition of rest during quiet respiration, and the costodiaphragmatic 
rhythm i.s observed under the fluorescent screen. While it is usual to relate the respiratory 
musculature to the postural halance of the body segments, the Orrhodon'tist has taken ;i 
new departure by relating the upper ie.spiralory musculature to the craniomandihiilar 
and cervical segments. 

Management of cases . — Early recognition and clearance of occluded airways is an essen- 
tial requirement whilst tonsils or adenoids that interfere with vekir action are removed. 
It has become incrca.singly evident, however, that management of the hahitnal monih- 
fireather implies not only re-ednearion of .the anterior oral miiscalatare, hut the cultiva- 
tion of tonus and rehes" neniomiiscuhr .activity in the po.sterior groups of mustie.s that 
are responsible for ventilation and drainage of the nasal spaces. 

Anterior oral inusculature,— The plan of rehabilitation is considered from the myogenic 
aspect that “the position of re.sr i.s the physiological basis for re-education of muscle 
function” (Colin Mackenzie) and from the newogenic aspect, by bringing muscle action 
into the conscious plane chvoagh games, exerci-ses and dev:ce.s that are designed to cultivate 
tonus, and by blazing a pathway through the synapses, encourage reflex muscle activity 
free of conscious effort, until correct habit.s of co-ordination are nnallv formed. 

' The Orthodontist's observanions on the dcvtlopmental pattern of the jaws in relation 
to the behaviour of the facial musculatiirc and nasal respiration let! us to adopt his 
method of using a modified Andresen appliance as an intra-oral splint to obtain an 
optimum relationship between the jaws and a state of b.ilanced equilibrium between the 
muscles. 

Re-education is begun as the orbicularis oris and .•itfeiida:it muscles of facial expression 
are actively moulded round the renewed basic .support, and the previous nnconscions 
behaviour patterns are up.scr. 

Reflex tonus of the musculature is cultivated through the conscious efiort necessary to 
hold the appliance in place at intervals during the day. Later, the splint may be retained . 
without further thought or attention as a habit, and can be worn mostly ar nighl. 

Re-training of the anterior groups of oral muscles iti correct habits of co-ordination 
involves neuromuscular pathways that arc inter-related ivith rhe development of speech, 
and it may be desirable to pass cases through the bands of the speech therapists for 
special exercises before adequate kintesthctic control is regained. An inability to combine 
the association of muscles at the necessary speed required for speech may call for a 
prolonged course of speech therapy. 

Posterior oral mtiscidature . — We regard the palato-lingual and -palato-pharyngeal 
mechanisms as reciprocal antagonists that are not entirely under direct control; but are 
largely ruled through lower levels of the nervous system." The cultivation of tonus and 
reflex neuromuscular activity in the posterior groups of niuscle.s are therefore not so 
dependent on bringing muscle action into the conscious plane. The Orthodontist lias 
observed that recurrent acts of swallowing are induced by the presence of the appliance 
in the oral cavity and they probably piay a large part in" "re-conditioning” the posterior 
oral reflexes. ' ' a i • 


Couimeii/s.--There are indication.s that recovery of function follow.s the etolutionarv 
sequence. Radiologica) evidence of palato-lingual closure has been ncrsisientlv obtained 
Uit tonicity' of the facial muscles and the reflex closure of the orbicularis oris free of 
conscious effort have been more difficult to achieve. ' 

Where post-nasal obstruction has led to a wrong co-ordination of the mu.sculature a»d 
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flexion of the head on the vertebral .column; the larynx has descended in the neck, 
being forced to do so by the tongue, which assumes an arched shape. The result is the 
separation of larynx from .nasopharynx with a wide gap between epiglottis and soft 
palate . , . ”. We have- repeatedly observed that an open mouth is not necessarily 
indicative of mouth-breathing but the palatal velum forms a tense low arch meeting 
the posterior mass of the tongue which is instinctively drawn upwards and backwards 
■ to close off the oral cavity from the airway. ' 

Whilst we partly agree with Somerville Hastings and Warwick James that the reciprocal 
co-ordination of the tongue with the palatal velum constitutes a posterior oral sphincter, 
we suggest that the palato-Iingual mechanism is basically a postural refle.v, comparable 
to the reflex action of the glottis, and is a valve which is clo.sed to pre.serve the function 
of nasal respiration if the mouth is open. 

The reflex rhythm of the lower respiratory mu.sculature is modified by the development 
of the cortex, but remains e.ssentially automatic, and is less vulnerable than the evolu- 
tionary younger upper respiratory musculature which comes largely under the influence 
of cortical control. As the child learns to master his muscle tictivities they become a 
reflex practice, and the higher level control is replaced by a lower level mechanism with 
the development of mu.scle sense. Until the stage of stability is reached, the facial, 
lingual and palatal mti.sculature is particularly pntne to disturbances- of co-ordination. 

The most serious cause of muscle disturbance is lo.ss of tone. Although any number 
of factors may produce the jiicture of the hypotonic child, tonus is basically a neurogenic 
property of muscle activity in which both higher and lower centres are concerned. The 
role of the higher centres is uncertain, but the frequent association of a dull mental 
attitude as a jtrimary rather than a secondary factor should not Ite overlooked. 

In the opinion of Sir Arthur Keith and G. G. Campion,’ the "narrmy deeply arched 
palate, the so-called ‘adenoid facies’, is not a single defect in an otherwise well-developed 
face, but part of the failure in the general growth of the face”. 

We suggest that persistent mouth-breathing also, is not necessarily a single defect 
.secondary to- post-nasal obstruction in an ‘otherwise healthy cliild, but may be part of 
the general failure in the proper -development of .neuromuscular activity. When com- 
bined with a dull mental attitude, habitual mouth-breathing might then be characterized 
as a true functional disorder. 

An attempt has been made to analyse disturbances in terms of functional “disolution ’, 
an expression used by Hughlings Jack.son as meaning the “reverse of evolution”; 'it 
is a method of approach that has -already been tidapted to .speech pathology by Leopold 
Stein. , , 

The preponderant holding, muscles of the mandible are the ma!:.seter and temporali.s. 
The mechanism in closure of the jaws is stronger than the mechanism of opening, so 
that when the musculature is norriially relaxed, the mandible assumes a balanced position 
in light occlusion with the maxilla, known as the resting bite. 

Failure of muscles follows a devolutionary sequence, affecting .some, but not nece.ssarily 
all, of their functions. Undue relaxation of the musculature allows the mandible to 
be released at any age; in older children, flaccid muscles of facial expression and certain, 
.speech defects including some deviations of nasality indicative of palatal disturbances are 
among the \earlier signs. Mouth-breathing supervenes tvhen the framework of the 
palato-lingual pattern is also rela.xed, with a diminished or absent reflex to e/Iect closure 
of the faucial isthmus when the mouth is open. 

Stagnation of nasopharyngeal secretions - may result from the added failure of the 
palato-pharyngcal musculature, to effect proper drainage of the post-nasal space. 

Functional weakness is distinct from an organic paresis that would result in regurgita- 
tion of fluids through the nose. Negus points out that the swallowing movement com- 
mences in the highest part of the nasopharynx with the "... raising of the soft palate 
and closure of the nasopharyngeal isthmus by approximation of all its walls; initial 
closure is followed by a wave of constriction effected by the superior constrictor muscles 
with the object of squeezing oqr mucus, debris and bacteria dumped by the ciliary 
streams of the nose and sinuses, to be carried downwards through tile pharynx into the 
msoohaeus and stomach”. When secretions are allowed to remain in contact with the 
wall for anv length of time a subsequent lack of sensitivity to mitiate 
The Swallowing reflex increases the liability for nasopharyngeal infection to follow the 
alternative physiological route into the tracheo-bronchial system. 
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Tims, the most important clinical factor coimected with the syndrome described in 
the opening paragraph is the position of the tongue in the oral cavity. 

In the norma! individual the integration of the structural units connected uith masti- 
cation, deglutition and respiration produces a state of equilibrium — with the mandible 
and hyoid bone :is a combined pivot or fulcrum. 

In action a gentle synergic wave of contraction includes the temporal, the inasscter, 
orbicularis oris and hyoid group, ending in a quick, uninterrupted, effortless act of 
deglutition; followed by relaxation. When the jaws are wrongly apposed medially, antc- 
roposteriorly or verticallv, this indispensable fulcrum is out of true and all the structural 
units connected with' m:isticati<in, deglutition anil respiration are compelled to act hy 
adaptation. 

Under favonrahle or normal conditions we have a distinct pattern of deglutition 
hehaviour easily observed clinicallv. just as a normal gait has a definite pattern or 
character. Therefore only a correct anatomical rclarionsliip of the units concerned will 
permit free or phvsiological fimcrtoii of ma.srication and deglutition. 

To correct faults the bony framework nni.st be .so reconstituted that the bimaxillary 
s|iacc preivides ample room for the physiological requirements of the tongue, thus correctly 
liositioniug the larynx with the nasopharyngeal space. 

I'hc achievement of this ideal integration of structural units is an orthoptedic problem 
cil some complexity and I would define this new approach as “cervico-facial orthopasdics”. 

After the jaws have been orientated in accordance with the ahocc physiological require- 
nicnts an improved Andresen type of sjrlint is used for intermittent wear (mostly at night). 
Such crantomandibular intermittent immobilization with the corrected orientation allows 
the musculature to develop and the osseous structures to maintain their corrected position. 
The jaws being' apposed hy the splint are provided with the necessary fulcrum tor the 
inusculature durittg each iict of swallowing and keej) the airway in normal function 
from" the moment the splint is utirn. Fortunately, nitiscles being very readily trained, 
the splint provides the necessary stimulus for remoulding of the .skeletal framework in 
response to the hcwlv im]jnsed muscnbir stresses, in accordance with the well-known 
principles of bony reconstruction as propounded by John Hunter, Wolf and others — 
Ircquentiy alluded to as "Wolf's law”. 
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Joan H. Van Thai; The aim is t<i rcsttirc fiinctiun by getting the patient to perform 
actions already within his scope, based tin inntitc patterns, though these patterns may be 
dormant. Fatigue and boredom nnist he avoided, and tiniiccessary effort or inappropriate 
responses eliminated. 

For the young patient the approach is largely through games that give him the mental 
picture on which to base his respiratory behaviour; activity starts from relaxation and is 
not superimposed on musculature that is already fatigued. The games and exercises 
bring respiration into the conscious plane, i.c. under cortical control; thus correction and 
adjustment can be achieved, until a habit is formed, or, in other words, a conditioned 
reflex established. 

Ill some cases inhalatioiial therapy has been combined With breathing exercises. The 
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large tonsils have interfered with velar action, palato-lingiial closure has also been obtained 
following operation in. some, blit not all cases, ' ■ 

■General considerations . — ^Failure to maintain proper extension of the vertebral coluriin 
plays an important part in the respiratory disturbances of the mouth-breather. Exercises 
and games which draw the child’s attention to tho.se groujis of muscles that are involved 
in the general extensor reflex tire combined with methods tlitit encourage correct reflex 
habits of breathing. 

A ptediatrician is to he appointed to a.s.sess environmental, nutritional and. metabolic 
factors that contribute towards hypoiomis. The advice of a child psychologist is also 
required to determine intelligence levels and jisycbo-emotional factors before we arc 
justified in suggesting that persistent mouth-hreathing in the presence of a dull mental 
attitude may he a true functional disoider. 

We have yet to judge the jiraetical value of thc.se methods of approach before they can 
he accepted as part of the routine procedure in the E.N.T. Dep'ariincnt. 
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Arnold A- Nove; I htive observed that.' ('l)ildren with malrelalcd j;iws and tnialpo.scil 
teeth have not only facial tisymmetry hut tend ip develop a stooping |)Ostiire and winged 
scapiilre. These are tissoeiaietl with post-nasal catarrh and other respiratory symptoms. 

Close analysis will reveal this as a state of imbalance between intrinsic- and extrinsic 
musculature of tile head and neck. t- 

Small dental arches anil short or obtuse ascending rami 'itrevent tlie tongiic from occupy- 
ing its proper jmsition in the oral cavity. Jnstc.'iil of lying horizontally with its lip- 



«tR 1 —The low level of the hyoid related to relaxation of 
‘ [lie lingual musculature. 


FIG. 2. — Same case after 10 months’ ireaimcnt. 
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tonus of the musculature. Note relative positions 
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I ■ r ,1„. Ilnoii il Slirface.s i.f the anterior teeth, the tin of the tongue .ahuhs against 
toucli.ng f ‘ 1 This eai.ses the nmg.'ie and hyPid to sa.g. ■molving 

tlie pa fj ^ ( rel'ited mritomical siruciurul units connected with dcghitiiion and . 

S'n u cubr balance, with eonsequen. sagging of .be tongue, ts a.ssocated 
Whh facial dXrmony as well as jxistural defects (see figs. 1 aud 2). 
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no mention was made of the type of patient with what he might call the short upper 
lip. They had heard nothing at all about the importance of tho use of the lips as a 
factor in moulding the shape of the jaws and mouth in addition to the splinting apparatus. 

He understood Miss Van Thai to say that it was not practicable to do anything in 
the way of breathing e.vercises with children under 6. With this he disagreed. Sliss 
Van Thai had also said that it was important that the child itself should observe if it 
was opening its lips during breathing e.\erdses. His own feeling was that the most 
important thing was that the child should close its lips unconsciously, not consciously, 
and there tvas a simple way of making the child do that, namely by the holding ol 
something in the lips. His own practice had been to make children do breathing 
exercises for five minutes night and morning. This consisted of holding a light 
wooden spatula between the lips and while doing so they did active movements, either 
exercises or playing a game. By doing so they developed" the power of breathing deeply 
through the nose and at the same time holding their lips tightly closed unconsciously, 
because if they were going to hold a stick in their lips they were not thinking in terms 
of dosing the mouth, but merely of holding the stick, and thus they developed the 
habit of breathing deeply with unconscious closing of the lips. 

Dr. L, Stein said that the approach which Mr. Gw-ynne-Evans had outlined was a method 
of approach which he had used for many years in speech therapy. In any case of distur- 
bance it was always the lower level that took over and became dominant. Thus, it was 
not a loss of function which was encountered but rather a different pattern of function 
according to what was dominant on that level. Miss Van Thai had referred to the use 
of such games as pretending to be a fish and so forth. The appeal was to the child’s 
primeval instinct, and by this means the muscle tone was increased, because - that was 
closely associated with the emotional meaning. He did not think that tone could be 
increased by mere exercises but it could be increased if it was correlated with an emotional 
attitude. 

F. C. W, Capps, in reply to Mr. Musgravc Woodman, said that the splints stayed in all 
night. In the use of hundreds of splints it had never been necessary to retrieve one from 
the ossophagus. They had to be taken out during meals. 

A. A. Nove, in reply to questions, said that one of two reflexes occurs in the presence 
of a foreign body in the mouth ; one, to eject it, the otiier to swallow it. During conscious- 
ness the desire would be to retain it because of the sense of comfort experienced by the 
different structural units being correlated correctly. In sleep there was occasionally a 
tendency during the early stages of wearing the appliance for it to be ejected, but whilst 
the appliance remained in the mouth, the act of swallowing, which normally took place, 
caused it to be engaged by the lingual surfaces of the upper and lower teeth as well as by 
the palate. As its external surface was a negariie of the lingual surfaces of the teeth, palate, 
and mandible it brought about intermittent interma.xillary immobilization. Therefore, 
while the Andresen splint was easy to eject, it was impossible to swallow’. With regard 
to prominent teeth, reconstruction included the alignment of the teeth. With regard to 
thumb sucking, in his view it was aii indication that the child needed space in the mouth 
as well as support for the musculature and supplied that need instinctively. 

Joan Van Thai said that she had not been able to give a full description of all the 
exercises, but these did include holding some object between the lips, such as a quill, 
which was a playful substitute for the pipe. The imder-si.\es learned to blow' the nose, 
also to play the games which encouraged them to keep their moiuhs shut; it was the 
actual hreathing exercises for thoracic expansion which were omitted in their case. 


Illustrative C.vse [Abridged report] 

R. W., aged 4 years. 

History. — Mouth-breathing day and night: snoring and disturbed sleep; recurrent colds- 
few sore throats. Adenoids removed elsewhere two ve.ars ago. ’ 

Upper respiratory musciiIatiire.~\.6Ai: Orbicularis oris and muscles of facial e.vpression 
relaxed; mandible released; no speech defects other than slight insufficient nasal intom 
tion: inadequate palatal depression, w ith .failure to elevate and retract posterior mass of 
tongue in closure of the faucial isthmus: tip of tongue abuts against pre-max;!!a Profile 
radiographs; adenoid shadow m.qgnificant: shadow of palatal vdum midwav between nost 
nasal and ora! air spaces. • 
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pjitieni .w;is cititer .idiniited to' the ward for two weeks, and three limes daily inhaled a 
5% carbon dioxide - 95'}1, oxygen mixture through a R.Ij.B. mask for ahotit fifteen minutes, 
or the child attended as an out-patient once a week and had inhalational therapy prior 
to bretithing exercises. 

Observation under the lluoresceni screen of titc response in the case of G. C. furnished 
interesting data: Told to take :i deep breath the boy moved his .shotllders up 
and down, and diaphragmatic descent was almost nil. While inhaling the mixture of 
carbon dioxide and oxygen, clavicular breathing was spontaneously replaced by costo- 
diaphragmatic action. Without the mask, performing his breathing exercises, the extent 
• nd rhythm ol the costo-diaphragmatic excursion' were maintained to the same degree. 
'J’his observation demonstrates that breathing exercises can set up normal respiratory 
behaviour. Often it is more practical to do such exercises than to inhale carbon dioxide 
itnd oxygen in order to stimulate the reflex rcspon.se. , 

Unless intelligent co-operation from the mother is assured, breathing exercises are not 
given to children below the age of 6, ' ■ ' 

Gate is taken to eliminate the common error of raising the cage of the thorax under 
the illusion tlurt this is tantamount to expanding it. Exercises and games are devised 
to encourage relaxation, flexibility and rhythm of the costo-diaphragmatic musculature 
rather than attempting to increase capacity. 

Attention to posture is inainitiined throughout. The child may be referred to the 
phy.siotherapy department hitcr. 

Weekly attendance is advocated lor a .period of abbot three months and td'ter that, 
fortnightly or monthly for another six months, with home practice between hospital 
attendances. Each child attending for re.spiratory rehabilitation has twenty minutes’ 
individual attention. Children attending, for ephedrine di.splacement are given a few 
minutes of routine exercises immediately after that treatment has been carried out. 

Some of the pltiyful exercises tor the facial muscles and ujtper airway are carried out as 
follows ; 

(t/) Observation of the dill'erence between an open and a closed mouth: (1) By visual 
means: (2) by noting the 'different scn.sation When the lips ai c parted and when they are 
in contact, /‘'or example, die child pretends to be a lisli, .swimming about opening and 
khulting its mouth. 

(/;) Miiintaiiiing closure of the lips. - For example, the piilient sits in front of a mirror 
mainly occupied by listening to a story or .something else thtit holds his interest, and at 
the .same time is watched to sec if his lips rcm.'tin shut. This alternative occupation 
tivoids stress. 

(e) Intermittent clearance of the upper airway. Encouraging use of the upper airway. 

(I) The child pretends to smell flowers or to be a dog snilTing at its dinner; (2) a game 
of blowing at some object such as a feather through tlie nose to hit a ttirget; (.1) using 
luis.il re.'onancc, i.e. humming. 

The Chairman (Brigadier Myles Kormby) .said that the great importance of team work 
in :i problem of this nature. had been shown. It had been emphasized how wrong it was 
to anticipate that by dealing with one a.spcct only of a- problem such as this, successful 
results would be obtained in anything but a very small percentage of cases. He had 
in mind particularly the removal of the tonsils and adenoids to remedy such conditions 
as mouth-breathing. Many must have felt bitter di.sappointmcnt on finding that the 
child after ojreration went on as before, with his faulty breathing. 

■ E. Musgrave Woodman, after thanking the openers for this broad and interesting survey 
of the problem, asked for further practical details about the interdental .splint. How 
long was it worn during the day? Was it taken out for meals? On how nlany occasions 
had it to be retrieved from the msojjhagus? Tt would be interesting to learn from their 
dental colleagues how they overcome the difficulty of the long central incisors which 
frequently ttrojected over the lip and prevented the lips from coming together. One 
was* accustomed to dental splints for restraining the line of the teeth. Did the interdental 
splint take the place of the metal retention apparatus tvholly or in part? 

C P Wilson said that the opener's demonstration had been a revelation, and if he 
made any criticism he hoped it would not be considered out of. place. He was sorry that 
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no mention was made of the type of patient with what he might call the short upper 
lip. They had heard nothing at all about the importance of the use of the lips as a 
factor in moulding the shape of the jaws and mouth in addition to the splinting apparatus. 

He understood Miss Van Thai to say that it was not practicable to do anything in 
the way of breathing exercises with children under 6. With this he disagreed. Miss 
Van Thai had also said that it was important that the child itself should observe if it 
v.as opening its lips during breathing exercises. His own feeling was that the most 
important thing was that the child should close its lips unconsciously, not consciously, 
and there was a simple wav of making the child do that, namely by the holding ol 
something in the lips. His own practice had been to make children do breathing 
e.xercises for five minutes night and morning. This consisted of holding a light 
wooden spatula between the lips and while doing so they did active movements, ei&er 
exercises or playing a game. By doing so they developed the power of breathing deeply 
through the nose and at the same time holding their lips tightly closed unconsciously, 
because if they were going to hold a stick in their lips they were not thinking in terms 
of closing the mouth, but merely of holding the stick, and thus they developed the 
habit of breathing deeply with unconscious closing of the lips. 

Dr. L. Stein said that the approach which Mr. Gwynne-Evans had outlined was a method 
of approach which he had used for many years in speech therapy. In any case of distur- 
bance it was always the lower level that took over and became dominant. Thus, it was 
not a loss of function which was encountered but rather a different pattern of. function 
according to what was dominant on that level. Miss Van Thai had referred to the use 
of such games as pretending to be a fish and so forth. The appeal was to the child’s 
primeval instinct, and by this means the muscle tone was increased, because that was 
closely associated with the emotional meaning. He did not think that tone could be 
increased by mere exercises Imt it could be increased if it was correlated with an emotional 
attitude. 

F. C. W. Capps, in reply to Mr. Musgrave Woodman, said that the splints stayed in all 
night. In the use of hundreds of splints it had never been necessary to retrieve one from 
the CESophagus. They had to be taken out during meals. 

A. A. Nove, in reply to questions, said that one of two reflexes occurs in the presence 
of a foreign body in the mouth ; one, to eject it, the other to swallow it. During conscious- 
ness the desire would be to retain it because of the sense of comfort experienced by the 
different structural units being correlated correctly. In sleep there tvas occasionally a 
tendency during the early stages of wearing the appliance for it to be ejected, but whilst 
the appliance remained in the mouth, the act of swallowing, which normally took place, 
caused it to be engaged by the lingua! surfaces of the upper and lower teeth as well as by 
the palate. As its external surface was a negative of the lingual surfaces of the teeth, palate, 
and mandible it brought about intermittent intermaxillary immobilization. Therefore, 
while the Andresen splint was easy to eject, it was impossible to swallow. With regard 
to prominent teeth, reconstruction included the alignment of the teeth. With regard to 
thumb sucking, in his view it was an indication that the child needed space in the mouth 
as well as support for the musculature and supplied that need instinctively. 

Joan Van Thai said that she had not been able to give a full description of all the 
exercises, but these did include holding some object between the lips, such as a quill, 
which was a playful substitute for the pipe. The under-sixes learned to blow the nose, 
also to play the games which encouraged them to keep their mouths shut; it was the 
aaual breathing exercises for thoracic expansion which were omitted in their case. 


Illustrative Case [Abridged report] 

R. W., aged 4 years. 

History . — Mouth-breathing day and night: snoring and disturbed sleep; recurrent colds- 
few sore throats. Adenoids removed elsewhere two years ago. ' 

Upper respiratory muscidature. — 1.6.44; Orbicularis oris and muscles of facial expression 
relaxed: mandible released; no speech defects other than slight insufficient nasal intona- 
tion; inadequate palatal depression, with, failure to elevate and retract posterior mass of 
tongue in closure of the faucial isthmus: tip of tongue abuts against pre-max;!!a. Profile 
radiographs ; adenoid shadow insignificant: shadow of palatal velum midwav between Dost 
nasal and oral air spaces. - post- 
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Serial Radiographs of Palato-lingual Musculature at Piivsiological Rest 


1.0.41 Palato-lingual space wide open 

■Without appliance With appliance 


29.C.44 

P.L.S. 

Wide open 

Wide open 

13.7.44 

P.L.S. 

Open 

Open 

SI.8.44 

P.L.S. 

Open 

Just open 

21,0.44 

P.L.S. 

Just open ■ 

Just open 

2C.X0.44 

P.L.S. . 

Just open 

Closed 

2.11.44 

Tonsils persistently inflamed — 
removed 

P.L.S. 

Closed 

Closed • 

30.11.44 

P.L.S. 

Just open , 

Closed 

25.1.45 

P.L.S. 

Just open 

Closed 

25.0.45 

P.L.S. 

Closed 

Closed 


Present stale. — 25.6.45; Posterior oral musculature: adequate palatal depression, with 
elevation and retraction of tongue in reflex closure of faucial isthmus. 

Anterior oral miiscitlaiiire : orbicularis oris" and niu,sclcs of facial expression have partly 
regained their tone; mouth remains closed most of the day. Tl]ere is a tendency for the 
mouth to drop open at night. Sleeps quietly with appliance in oral cavity. 

Comments. — Mouth-breathing controlled by posterior musculature; habitual closure of 
orbicularis oris not completelv obtained. 
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President — Fbaxkis T. Evaks, M.B., D.A. 


[AInj. 4, 1945] 


Anesthesia in Operations for Closure of Patent Ductus Arteriosus 

\Abri({ged\ 


By JoHx Gillies, M.B., F.RG.S.Ed., D.A. 

The ductus arccriosus is a foetal vascular structure which during intra-uterine life 
forms a wide channel of communication between the pulmonary artery and the distal 
part of the arch of the aorta. It conveys venous blood from the right side of the heart 
to the aorta thus by-passing the non-functioning lungs. At birth, when the lungs ex- 
pand, the right and left pulmonary arteries assume their full function and the ductus 
arteriosus like the foramen ovale closes. Such closure which is functional at first is 
facilitated by the spiral arrangement of the muscle in the duct.rl wall (von Hayek, 1935) 
producing a torsional effect as the muscle contracts. Subsequent anatomical obliteration 
by subendothelial cicatrization, whereby the ductus is changed to the non-patent liga- 
mentum arteriosus, is more gradual but closure is usuallv complete by the end of the 
first post-natal month. If for any reason the ductus remains open, tlien a shunt or 
arteriovenous fistula is established between the aorta and the puimonary artery. Because 
of the higher pressure in the aorta as compared with the pulmonary artery blood flows 
from the former to the latter. Thus, as much as 50% or more of the left ventricular 
output may be directed through a patent ductus on a futile journey through the lungs. 
Several effects follow; 


(1) Intrapulmonary pressure is increased, the branches of the pulmonary artery 
dilate and the lungs become more vascular than normal. Slides of teleradiograms 
illustrate these features, the enlarged pulmonary artery showing as a bulge between the 
arch of the aorta and the ventricular mass. Teleradiograms taken after operation show 
marked modification and a return to normality in the heart and lung shadows. 

(2) Right ventricle hypertrophies in response to increased pulmonaty pressure. 

(3) Volume of blood getting past ductal opening into descending aorta during each 
ventricular contraction is small and there is a characteristic low diastolic pressure. Slides 
of antesthetic charts show that the pre-operative low diastolic pressure and high pulse 
pressure are transformed to normal by successful obliteration of the shunt. The marked 
rise of diastolic pressure sometimes appeared to be initiated by the actual handling of the 
ductus during its dissection and the placing of the ligatures. In other cases there was 
no change until the abrupt rise in pressure which immediately followed the occlusion 
by ligation. 


It may be mentioned that 


oxygenation in the patient with a simple patent 
uucms IS usually aaequate and cyanosis is not a feature unless some other' congenital 
defect such as pulmonary stenosis is co-existent. Violent e.xerdse or prolonged cr^ nu 
Ava. — A xaisth. 1 V b . g, 
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may ,cr(^ate a rise in pulrnonary pressure sufficient to cause a temporary reversal of flow 
in the ductus and cyanosis in consequence (Abbott). During ana;sthcsia die high pulse 
pressure may rise and the diastolic pressure fail owing to vasodilation and an increase in 
cross-section area of the peripheral vascular bed. 

Two categories of patients may be- presented for operation. First, young children, 4 to 
12 years or so with simple, uninfected patent ductus, showing lack of physical develop- 
ment and early signs of congestive heart failure. Operation to terminate the abnormality 
and.prevent if possible the more serious complication of bacterial endarteritis is considered 
justifiable. ^ Secondly, young subjects in their teens who have led a fairly normal life 
until infection has occurred. Toxaimia, septic emboli in the lungs, and some degree of 
congestive heart failure make this latter group very poor risks from the anKsthetic point 
of view but surgical treatment is the only hope for such patients and the successful results 
reported by Tubbs, Touroff, and others justify the risk. 

It is important that the anaesthetist should .appreciate the surgeon’s problems. Slides 
of the anatomy of the operation field show the relations of the great vessels, the left 
phrenic and left recurrent laryngeal nerves, and the left bronchus, to a patent ductus. 
They indicate also the difficulties of die surgical procedure especially those due to a very 
short, wide ductus and to adhesions. Nerve trauma resulting in diaphragmatic and vocal 
cord paralysis may occur but the most serious danger is htemorrhage during the separation 
and isolation of the ductus particularly from behind and below where it may be adherent 
to the bronchus. If the ductus is infected and friable this danger is much greater. For 
this reason a slow intravenous blood drip, is- advisable in order that replacement can be 
made immediately should serious htemorrhage- occur. The antesthetist must maintain 
a close watch on such a drip not only to ensure that it is ready against any emergency 
but also in order to see that in the uneventful case the patient does not get too much, 
because it must be remembered that when the ductus is occluded the volume of blood 
passing into the -aortic distribution will be much augmented almost as if the patient had 
given himself a transfusion. 

The serifcs of cases with which I have been .associated dates from October 1940 and I 
should like here to acknoVvlcdge the debt I owe to the physician and surgeons concerned. 
Dr. Rac Gilchrist, Sir John Fraser, Bt., and Mr. Walter Mercer, for permission to use 
their records in the preparation of this p.iper. The experience was a limited one 
embracing 21 ligations, the operation being performed twice on one patient. _ In only, three 
cases was infection present. Anassthe.sia for the uninfected and younger subjects presented 
little difficulty. It is familiar knowledge that children tolerate thoracotomy much better than 
older subjects and exhibit a remarkable resiliency in recovery so much so that Gross gets 
his young patients up in 24 hours and ambulatory in three days. The more ill patients, 
viz. those with infection present, were in a somewhat critical condition during operation. 
Their physical state which is bad to begin with may deteriorate rapidly during the 
operation. Adequate oxygenation may be difficult befause of patchy areas of consolida- 
tion in the lungs as a result of emboli coming from the infected vessels. 

Although the management of the anaesthesia for this operation is not essentially difficult 
it must be of such a qu.ality that the surgeon gets maximum assistance in his delicate 
manipulations. Thus the quietest respiration consistent with good oxygenation rnust 
be maintained. A high oxygen content helps oxygenation by continuous diffusion into 
the alveoli when respiratory excursion is reduced. Quiet breathing will also minimize 
mediastinal movement. If necessary, controlled or assisted rc.spiration may be employed 
if ano.xKmia threatens. It is advantageous to make use of ns much of the lung on the 
open side as possible so long as the surgical procedure is not hampered. Cyclopropane 
has, been employed almost entirely in this scries with satisfactory results. In the cases ' 
performed by Gross of Boston and Jones of Los Angeles cyclopropane has also been die 
agent preferred. The use of a traeheal tube is not essential but is a comforting safe- 
guard against mechanical Obstruction of the ninvay. 

Cardiac arrhythmia is sometimes seen. This may arise as a result of excessive or 
prolonged retractor pressure on the mediastinum and can be corrected by stoppage of the 
operation for several minutes. Deep cyclopropane anaisthesia may also cause arrhythmia 
particularly if the anesthetist fails to prevent anoxtemia by assisting the patient's re.spira- 
tion in good time. 

Complete deflation especially under prolonged pack or retractor pressure sometimes 
makes for difficulty in re-expanding the lung. Jones interrupts the operation in order 
that the anesthetist may re-inflate the lung for a few seconds every ten minute.s. this 
is a definite aid in facilitating the final re-e.xpansion at the end of the operation and ot 
mitigating post-operative pulmonary complications. 
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The technique of re-expanding the lung at tlie conclusion of the operation merits care- 
ful attention. The use of positive pressure through a tracheal tube is not entirely satis- 
factorv’. Apart from the possibility of driving mucus downwards into the ultimate 
bronchioles with the risk of blocking them there may also be produced trauma by the 
injudicious use of pressure and a disturbance of circulatory dynamics from mediastinal 
movement during the manoeuvre. The induction of negative pressure in the pleural 
cavity after closure of the chest wall is preferable. This may be done by means of a 
stiff catheter passed through the wound and secured by a purse-string suture which 
provides good closure when the catheter is withdrawn. Air may be exhausted by means 
of a pneumothorax apparatus. 

The pathological and surgical aspects of patent ductus arteriosus may appear to have 
received predominant attention in this paper but one feels that a very adequate knowledge 
of those factors must accompany even the highest degree of technical skill on the part of 
the ahtesthetist if the high standard of success which is possible in the surgical treatment 
of this condition is to be achieved. 
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Mr. O. S. Tubbs said that he had operated upon 14 cases of patent ductus arteriosus, 
11 of which were complicated by infection. Cyclopropane had been used in the first 13, 
but the most recent case had been anaesthetized with ether and oxygen given through 
a closed circuit. The change of agent had been made because extreme tachycardia ( > 2uo ) 
had occurred in two patients when using cyclopropane; the tachycardia was clearly due 
to the anaesthetic as it appeared before the operation had proceeded further than the 
skin incision. The case in which ether was employed was exceedingly ill due to super- 
imposed infection (no radial pulse or registrable biood-pressure was present) and yet 
withstood the operation remarkably well. In view of this experience and similar satisfac- 
tory results using ether for pericardiectomy, the speaker favoured ether for cardiac 
surgerj’ including ligation of the patent ductus. 

He was surprised that no rise in diastolic pressure had been noted at the time of 
hgation of the ductus in the opener’s series as it had almost invariably been obvious 
m his own cases. The opener’s recommendation of an "intravenous drip" so as to be 
prepared for severe accidental hmmorrhage was endorsed, provided it was realized that 
these patients .almost certainly had an increased blood volume so that the amount of 
intravenous fluid should be kept to an absolute minimum if no such hsemorrhage occurred. 


Preparation of the Diabetic Patient for Operation 


By George Graham, M.D. 


Before the introduction of insulin in 1923 very few operations were performed on 
diabetic patients. Nowadays diabetes is in no wise a contra-indication for any operation 
provided that p) a physician is at hand who knows hoiv to look after these patients; (2) 
adequate facilities are available for estimation of the blood sugar, &c.: (*3) the best 
anmsthetic is chosen and given by a good antesthetist; and (4) that the operation is well and 
quickly done. 

That is, if all the conditions are ideal, the risk of operation is vety' little more than in 
the case of the non-diabetic of equal age. It is important to make certain that the 
diagnosis is correct. The presence of glycosuria does not necessarily -prove that the 
patient has diabetes since he may have a low threshold to the kidney and a normal sugar 
tolerance. ' * 


The anmsthetic is very important and a local or spinal anesthetic causes least distur- 
bance. Gas and oxypn is the ne.xt best provided sufficient oxygen is given to nrevent 
any q-anosis since the blood sugar is always raised by evanosis. TTie intravenous 
anesthencs, pentoAal and evipan, come next and I have seen no ill-effect from thes^ 
Ether which may be necessary to get complete relaxation with gas and oxvgen does raise 
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the blood sugar and. should be used only in small amounts. Avertin is better not used 
because it is said to lower the glycogen in the liver by 50%, and so renders the liver more 
liable to damage. Finally, chloroform should never be used because of its action on the 
liver. 


When an operation has to be performed the diabetic condition should be as well 
controlled as possible. If the diabetic condition is mild and the patient is not taking 
any insulin but having a small amount of carbohydrate, say 100 grammes or less, he runs 
some danger of liveir damage becau.se of the low glycogen content. It is better in these 
cases to increase the carbohydrate to at least ISO grammes and to give a small dose of 
insulin, 1 unit for every 4 to 5 grammes of e.xtra carbohydrate. For an/extra 50 grammes 
I would give 10 units; 6 units in the morning and 4 units at night for two to three days 
before operation. The patient tvill probablj' be able to give up insulin a few days after 
the operation, provided there are no complications. If the patient is having insulin but 
is passing a good deal of sugar and the operation is not being done in an emergency, 
it is better to increase the insulin for-a few days and thus stabilize the condition. If, 
however, the patient belongs to the class which is liable to have overdoses tvhen any 
attempt is made to get the urine sugar free, it is better not to make any change. The 
type of insulin must also be considered. I think it is much better to use the ordinary 
or quick-acting insulin in the preparation of the patient instead of tlie slow-acting insulins, 
.since these do not act quickly enough to control the ri.se in the blood sugar caused by the 
anaesthetic and are more likely to cause hypoglycaemia. It is better to allow two to three 
days for the change-over. If the patient is taking one dose of protamine zinc or globin 
insulin, say 20 units, he should he given 12 units in the morning and S units at night of 
the ordinary insulin. This may fail to control the glycosuria or may cause attacks of 
hypoglyoemia, but in two or three days the correct dose should be easily determined. If 
bigger doses are being taken they should be split in the same manner. Thus with 50 
units of protamine zinc or globin insulin 30 + 20 should be given. If he is taking a 
mixture of ordinary and protamine zinc or globin insulin, say 12 units of ordinary and 
8 units of protamme zinc or globin, the morning dose should bb 12 units of ordinary and 
the evening dose 8 units of ordinary', but the evening dose may have to be increased 
by 2 or 4 units. 

On the day of operation . — Morphia is alwavs^given to quieten the patient, but it tends 
to make the patient’s breathing more shallow a*nd increases the tendency to anoxia; the 
dose should be as small as pos.sible, say 1 /6th grain of morphia. 


It is most important that the patient should not be starved before operation as this will 
reduce the amount of glycogen in the liver. He should have his usual feeds at bedtime 
and in the morning he should have at least 50 grammes of glucose in order to ensure 
that there is plenty of glycogen in the liver and muscles. He can of course have more 
than this if he is in the habit of taking it at breakfast. The dose of insulin must be 
varied according to the type of anaesthesia used, since it depends on two factors; (1) The 
amount of carbohydrate usually taken at breakfast; (2) the type of anaesthetic used, 

(1) If he takes 50, 60 or 70 grammes of carbohydrate at breakfast he should be given 50, 
60, or 70 grammes of glucose and his usual dose of insulin together with .a supplement 
depending on the type of anresthetic. * If, however, he takes less than 50 grammes of 
carbohydrate, say 25 grammes, he should be given 50 grammes of glucose with a supple- 
ment for the e.xtra 25 grammes and a supplement for the anaesthetic. The supplement 
for the carbohydrate is calculated on the basis of I unit of insulin taking care of 4 
or 5 grammes of carbohydrate. Thus for the extra 25 grammes of carbohydrate the 
patient should be given an extra 6 units over and above his usual dose. 

(2) The type of ana;sthetic. If a local or spinal anaesthetic or gas and oxygen is being 
used I do not think that there is any need to give a supplement, but if gas and oxygen 
are being used with ether I think that at least 10 units should be given. In the case of 
pentothal I tliink that the supplement .should be small, say 2 or 4 units in addition to the 
usual dose. The insulin should be given half an hour "before the sugar which is best 
flavoured with lemon or orange juice. It is better not to put it into tea as this large 
dose of sugar spoils the taste of the tea. 


The suo'ar should be given two hours before the time for the operation. There are 
no difficufties when the operation is to take place round 9, but it is more diflicult 
-when the operation is after this time. If the operation is timed for 1 2 noon to 3.30 p.m., 
sav he should be given his usual breakfast and insulin at the ordinarv time. Then two 
K before the time of the operation he should have 10 units of insulin followed by 
50 grammes of glucose in place of the usual midday meal. If the operation does not 
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lake place till after tea the usual niiclday meal should be taken tvithout any extra insulin, 
the extra sugar and insulin being taken as usual two hours before the operation. Finally, 
if the operation takes place after the evening meal the arrangement should be made on 
the same principles as for the morning meal. 

If the dose of insulin and sugar i.s arranged somewhat on these lines the anatsthecic 
will not do the diabetic condition any harm. The only complication which may occur 
is hypoglyctemia. This wit! not show itself during the operation as this, together with 
the ansesthetic, will certainly cause a rise in the blood sugar. The mild symptoms will 
probably pass untioticcd but the patient may not recover consciousness at the right time 
after the operation in which case an intravenous injection of glucose should be given. 


Usual 

breakfast Usiwl 

caibohydtatt insulin 
Grainm<^ Units 

25 30 

50 30 

60 30 


TABLE I. 


Dose of Dose of 
glucose insulin 

Grammes Units 

50 36 

50 30 

CO 30 


Extra msulin for anesthetic 
I>ocai Pentoihal Ether 
0 ‘ 2 or 4 30 

0 2 or 4 10 

0 2 or 4 30 


I have seen this occur once only. The patient had been given pentothal with gas and 
o.xygen for a perureibral resection of a prostate gland. He had not regained consciousness 
some three hours after the operation; he seemed asleep but othenvise normal. I estimated 
the blood sugar at once and found that it was 50 mg.%. I injected 10 c.c. of a 25% 
solution of glucose about forty-five minutes after the blood was collected and he woke 
up immediately. 

Preparation for an emergency operation. — If the patient has been taking insulin and is 
not passing sugar the size of the dose of insulin and glucose is decided as for the set 
operation. If, however, the patient is passing a good deal of sugar and some acetone 
bodies, the supplementary’ dose of insulin for the anK.sibetic should be increased. If a 
local or spinal aniesthetic is given a supplement of at least 10 units should be given; if 
(tentothal is used the supplement should be 14 or 16 units and if ether is given it should 
be 20 to 25 units. Though this may be sufficient for the antesthetic, the patient may 
need much more after the operation. If he is very ill, and passing much suga'r and much 
acetone bodies and operation is urgent, much bigger doses both of insulin and sugar 
should be given. The dose of sugar should be increased to 100 grammes to make quite 
certain that there is plenty of sugar in the body and 100 units of insulin should be given. 
It is in this type of case that estimations of the blood sugar are most valuable both before 
and after operation. Big doses of insulin will be needed after the operation if coma is 
to be prevented, and the blood sugar should be estimated at frequent intervals. 


A Brief Account of Anaesthetics given in a Field Surgical Unit 
, in the B.L.A. 


From June 7 lo Xovember 10 , 1944 . 


Major Rex Bitming landed with his unit and one three-ton truck on the morning at 
D plus one and worked with the 30ih Corps. After a period of static warfare in the 
bridgehead his unit went south of the Faiaise gap to Argentan and thence crossed the 
Seine to Amiens and Brussels and the period under review ended at Nijmegen. During 
this time the unit set up the operating theatre on 12 occasions and a total of 584 cases 
were operated on. 


The facilities for resuscitation were even better than in previous campaigns. There 
were more Field Transfusion Units than ever before. , The suoerioritv of blood over 
plasma in the resuscitation of battle casualties was again demonstrated'. The result of 
the excellent transfusion service was that more very bad-nsk cases survived lone enouwh 
to be considered for 'operation. Given unlimited transfu.sion facilities it is almost 
impossible to say that any case is hopeless*. Almost all our severe casualties were there- 
tore given a ciiance. 
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the blood sugar and. should be used only in small amounts. Avertin is better not used 
because it is said to lower the glycogen in the liver by 50%, and so renders the liver more 
liable to damage. Finally, chloroform should never be used because of its action on the 
liver. 

When an operation has to be performed the diabetic condition should be as well 
controlled as possible. If the diabetic condition is mild and the patient is not taking 
any insulin but having a small amount of carbohydrate, say 100 grammes or less, he runs 
some danger of liver damage because of the low glycogen content. It is better in these 
cases to increase the carbohydrate to at least 150 grammes and to give a small dose of 
insulin, 1 unit for every 4 to 5 grammes of e.xtra carbohydrate. For an/cxtra 50 grammes 
I would give 10 units; 6 units in the morning and 4 units at night for two to three days 
before operation. The patient will probably be able to give up insulin a few days after 
the operation, provided there are no complications. If the patient is having insulin but 
is passing a good deal of sugar and the operation is not being done in an emergency, 
it is better to increase the insulin for'a few days and thus stabilize the condition. If, 
however, the patient belongs to the class which is liable to have overdoses when any 
attempt is made to get the urine sugar free, it is better not to make any change. Tlie 
type of insulin must also be con.sidcrcd. I think it is much better to use the ordinary 
or quick-acting insulin in the preparation of the patient instead of the slow-acting insulins, 
since these do not act quickly enough to control the rise in the blood sugar caused by the 
antesthetic and are more likely to cau.se hypoglycxmia. It is better to allow two to three 
days for the change-over. If the patient is taking one dose of protamine zinc or globin 
insulin, say 20 units, he should be given 12 units in the morning and .8 units at night of 
the ordinary insulin. This may fail to control the glycosuria or may cause attacks of 
hypoglyctemia, but in two or three days the correct dose should be easily determined. If 
bigger doses are being taken they should be split in the .same manner. Thus with 50 
units of protamine zinc or globin insulin 30 4- 20 should be given. If he is taking a 
mixture of ordinary and protamine zinc or globin insulin, say 12 units of ordinary and 
8 units of protamine zinc or globin, the morning dose should b'e 12 units of ordinary and 
the evening dose 8 units of ordinary, but die evening dose may have to be increased 
by 2 or 4 units. 

On the day of operation . — Morphia is alwavs^given to quieten the patient, bur it tends 
to make the patient’s breathing more sh.allow a'nd increases the tendency to anoxia; the 
dose should be as small as po.ssiblc, say 1 /6th grain of morphia. 

It is most important that the patient should not be starved before operation as this will 
reduce the amount of glycogen in the liver. He should have his usual feeds at bedtime 
and in the morning he should have at lea.st 50 grammes of glucose in order to ensure 
that there is plenty of glycogen in the liver and muscles. He can of course have more 
than this if he is in the habit of taking it at breakfast. The dose of insulin must be 
varied according to the type of anresthesia used, since it depends on two factors: (I) Ibe 
amount of carbohydrate usually taken at breakfast; (2) the type of amesthetic used. 


(1) If he takes 50, 60 or 70 grammes of carbohydrate at breakfast he should be given 50, 
60, or 70 grammes of glucose and his usual dose of insulin together with .a supplement 
depending on the type of anaesthetic. ' If, however, he takes less than 50 grammes of 
carbohydrate, say 25 grammes, he should be given 50 grammes of glucose with a supple- 
ment for the extra 25 grammes and a supplement for the anxsthctic. The supplement 
for the carbohydrate is calculated on the basis of I unit of insulin taking care of 4 
or 5 grammes of carbohydrate. Thus for the extra 25 grammes of carbohydrate the 
patient should be given an extra 6 units over and above his usual dose. 

(2) The type of ana;sthetic. If a local or .spina! anajslhetic or gas and oxygen is being 
used I do not think that there is any need to give a supplement, but if gas and oxygen 
are being used with ether I think that at least 10 units .should be given. In the case of 
pcntothal I think that the supplement .should be small, say 2 or 4 units in addition to the 
usual dose. The insulin should be given half an hour before the sugar which is best 
flavoured with lemon or orange juice. It is better not to put it into tea as this large 
dose of sugar .spoils the taste of the tea. 


The sutrar should be given two hours before the time for the operation. There arc 
9. „ .t... ._I.„ ..I ,I n ,■( jnotc diflicult 


no difficulties when the operation is to fake place round 9, _ 

-(vhen die operation is after this time. If the operation is timed for 1 2 noon to 3.50 p.m., 
IV he should be given his usiml breakfast and insulin at the ordinary time. Then two 
i' ,,-c Kffnrc the time of the operation he .should have 10 units of insulin followed by 
So'^gnmmes of glucose in place of the usual midday meal. If the operation does not 
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Radiology of the Small Intestine 
By John Wilkie, M.B., Ch.B., M.Sc., D.M.R.E. 


It would be well to review the normal radiographic appearance of the small intestine 
before considering the pathological. Everyone is familiar with the feathery' appearance 
seen in the upper loops of the jejunum due to its deep mucosal folds which decrease 
in size as the gut approaches its termination. The walls of the ileum frequently 
appear smooth although gentle compresS;ion will often demonstrate low mucosal folds. 
In infants the mucosal folds are fewer and much lower. This changes the radiographic 
features, for none of these folds can be shown under the age of 3 to 4 months, ivhen 
they begin to give the feathery appearance seen in the adult. The bowel shows marked 
segmentation and the lumen is usually uneven, and may sliow discontinuity, the barium 
shadow appearing as separate and distinct boluses. 


Methods of Investigation 

Two methods are available: (1) Abdominal radiographs . — This is a most valuable 
contribution to the investigation of diseases of the small intestine, 

(2) Opaque media. — Every' radiologist knows the dangers of giving barium by mouth 
in cases or suspected obstruction and the colon should always be e,vamined by means 
of an opaque enema to e.\clude any obstructive lesion there. 

For investigation of the small intestine a mixture of about 2 oz. of BaSO^ in watery 
suspension is recommended. The small quantity of barium enables ' a satisfactory 
examination of the stomach and duodenum to be made and the onset of emptying 
established. Radiographs are taken fifteen minutes after emptying has started ana 
usually show satisfactory filling of the jejunum. Following this, radSographs are taken 
at half-hourly interi-als up to two hour.s, after which the intervals may be extended. 
Throughout the investigation screen examinations are made. 

This communication deals with only three -groups of cases: (1) Three cases showing 
congenital abnormalities. (2) Some changes seen in deficienq' diseases. (31 Some 
cases of Crohn's disease. ' ‘ 

The first nvo cases under Group I show the radiological findings associated with 
embryological mahotation of the gut. This- may give rise to obstruction in the lower 
duodenum and the outstanding clinical feature is persistent vomiting usuallv occur 
nng shortly after birth. 6’ uveur 
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Of the total of 584 cases 92 were anaesthetized with pentotlial followed by cyclopropane. 
These were mainly the peneU'ating wounds of the abdomen and the thoraco-abdoniinal 
wounds. The speaker had used this combination since the second battle of Alaniein and 
was convinced that it was of the utmost value in these cases. 

I'hcre were 9 1 ■ casualties operated on under pcntothal and nitrous oxide using the tech- 
nique of intermittent injection described by Organe and Broad. These cases were the 
multiple wounds which took an hour or more to do and in which if pcntothal alone had been 
used an excessive dose would have been required with the consequent prolonged period 
of unconsciousness. This was particularly undesirable during rush periods when die 
nursing staff were taxed to the limit. The speaker mentioned some of the many types 
of apparatus which had been evolved to apply this technique and demonstrated a 'simple 
method of securing the syringe to the arm-rest. 

380 cases were operated on under pcntothal alone. 

5 cases were done under local analgesia. These were mostly brachial plexus blocks 
for compound fractures of die humerus in whidi the method iras particularly indicated 
in that it enabled the patient to sit up while the travelling plaster was applied. 

10 cases of burns had no anaesthetic e.xcept intravenous morphia. 

The speaker concluded by paying tribute to the supply services wliich always kept up 
widi the advance of the 2b-my. 
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Radiology of the Small Intestine 
By John Wilkie, M.B., Ch.B., M.Sc., D.M.R.E. 

It would be well to review the normal radiographic appearance of the small intestine 
before considering the pathological. Everyone is familiar with the featherv’ appearance 
seen in the upper loops of the jejunum due to its deep mucosal folds wliich decrease 
in size as the gut approaches its termination. The walls of the ileum frequently 
appear smooth although gentle compression will often demonstrate low mucosal folds. 
In infants the mucosal folds are fewer and much lower. This changes the radiographic 
features, for none of these folds can be shown under the age of 3 to 4 months, when 
they begin to give the feathery appearance seen in the adult. The bowel shows marked 
segmentation and the lumen is usually uneven, and may show discontinuity, the barium 
shadow appearing as separate and distinct boluses. 


Methods of Investigation 


Two methods are available: (1) Abdominal radiographs . — This is a most valuable 
contribution to the investigation of diseases of the small intestine. 

(2) Opaque media . — Every radiologist knows the dangers of giving barium bv mouth 
m cases of suspected obstruction and the colon should always be e.vamined by means 
of an opaque enema to exclude any obstructive lesion there. 

For investigation of the small intestine a mixture of about 2 oz. of BaSO„ in watery 
suspension is recommended. The small quantity of barium enables ’ a satisfactor)' 
e.xamination of the stomach and duodenum to be made and the onset of emptying 
established. Radiographs are taken fifteen minutes after emptying has started and 
usually show satisfactory filling of the jejunum. Following this, ra&graphs are taken 
at half-hourly intervals up to two hours, after which the inten-als may be extended. 
Throughout the investigation screen examinations are made. 

This communication deals with only three groups of cases; (1) Three cases showing 
congenital abnormalities. (2) Some changes seen in deficiency diseases. (31 Some 
cases of Crohn s disease. ^ ' 


■Die first two cases under Group 1 show the radiological findings associated with 
embryological malrotation of the gut. This- mav give rise to obstruction in the lower 
r“ng Sy^^ter biX'‘“‘^*"® " persistent vomiting, usually occur- 
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Case I. — J. P., male aged 8 days. History of vomiting since birth. Not taking feeds. 
The vomitus was black and sometimes bile-stained. ’ 

Barium meal examination showed a large gastric residue two a'nd a half hours after 
the meal. There was gross dilatation of the duodenum down to the junction of the second 
and third parts. Such barium as. had passed beyond was seen as a few scattered flakes. 

A diagnosis of duodenal obstruction, probably associated with malrotation of the gut, 
was made. 

At operation, the csecum was found to be lying across the duodenum and to be 
bound down to the posterior abdominal wall by a membrane.' Fig. 1 demonstrates the 
condition found and the operation undertaken. The patient survived only forty-eight 
hours. 



(a) (b) 

FIG. 1. — Ciccum bound down across the duodenum. This was freed and replaced in its “ primitive ” position. 


Case II. — A. P., male aged 6 weeks. Hisifpry of abdominal pain and copious vomiting 
of bile-stained material for four days. The infant was dehydrated and visible peris- 
talsis was noted. 

A barium enema showed the caecum to be high and displaced towards the mid-line. 

' Barium meal examination showed a large gastric residue after three hours; within 
a few minutes of giving the meal, there was marked distension of the duodenum up 
to the junction of the second and third parts. Very little barium passed beyond this. 
Abdominal exploration revealed a common mesentery for the small intestine and 
colon. There was no pressure on the duodenum, but the mesentery was twisted, close 
to its origin (fig. 2). This had caused an obstruction at the duodeno-jejunal flexure. 
The “twist" was undone and the ceecum fixed in the right iliac fossa. 

The clinical and radiographic features of bodl^hese cases are closely parallel. Radio- 
graphy failed ‘to distinguish between the two types of obstruction. Had it been pos- 
sible in the second case to fill the duodenum up to the duodeno-jejunal fle.xurc, where 
the obstruction was found, a more exact pre-operative diagnosis might have been 
possible. 

The third case in this group is one of congenital atresia of the intestine. Again 
the presenting symptom was vomiting. 


Case III. — J. R-, male aged 4 days. History 'of vomiting about three hours after every 
feed since birth. There was moderate dehydration, abdominal distension and some 
visible peristalsis. 


Barium meal examination showed only moderate distension of the duodenum and 
iinopr coils of jejunum. This increased as -the barium passed on, and violent to-auu-tro 
movements were seen in the bowel. Even after twenty-one hours no barium had passed 
beyond the distended loop. 

Vvnlnfation showed complete atresia- low in the jejunum. A second 
phragm was”found a short distance beyond the site demonstrated by the barium raea . 
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This emphasizes , the importance of careful examination at operation, for there is no 
possibility of demonstrating the distal obstruction radiologically. Fig. 3 shows the 
condition found and the tj-pe of operation undertaken. 



FIG. 2. FIG. s. 

FIG. 2. — A. P. Diagram to show twisted mesemeij- and distension up to duodeno-jejunal flesure. 

fig. 3. — Obstruction found at A and B. That at B was shown by the secondary diiatatjon of the small bowel abore 

it. Lateral anastomosis performed. 


Radiological changes may also be demonstrated in the deficiency diseases. In the 
Carman Lecture for 1941, Ross Golden discusses these findings and groups the changes 
under three headings: (1) Changes in motility. — {a) Hypermotility, apparently in the 
earlier stages; (6) hypcrtonicity, usually in the earlier stages; (c) hypomotility. . in the 
advanced stages; (dj dilatation, particularly of the jejunum in the advanced stages: 
(e) abnormal segmentation. Areas of spasm between which the lumen may be normal 
or of larger calibre. 

(2) Changes in the ntucotis membrane. — (u) Coarsening of the folds; (6) obliteration 
of the folds. 

(3) Flocculation of the barium. — Giving a coarsely granular appearance. 

Golden also states that gas may be found in the small intestine in considerable 
amounts, and that fluid levels may be demonstrable. 


With such variable findings, great caution must be exercised in the interpretation of 
results: a warning given by Golden. 


The Author then showed three cases demonstrating some of the radiological changes 
described by Golden, and then continued ; One of these three cases, fig, 4, shows the 
thickened mucosal folds, and in this case there was also considerable hypermotilitv, 
the small intestine being almost completely empty after two and a half hours. 

The third group of cases shows the radiological features of Crohn’s disease, and is 
included because of some superficial resemblances to the changes found in deficiency 
states. Clinical diagnosis of Crohn’s disease in its chronic form depends upon the 
demonstration of a tender mass in the lower abdomen, diarrhoea, often with blood in 
the stools and intermittent pyrexia. 


Radiological examination reveals some ileal stasis with varjdng degrees of localized 
dilatation and narrowing of the intestine. This narrowing is often so striking that the 
term “string sign” has been given to it. Although at one time considered diagnostic 
It is now known that Crohn’s disease may exist without giidng this sign. ° ’ 

Three cases _gmng typical histories and characteristic radiological findings were 
shown. One of these, fig. a, shows multiple areas of spasm and dilitation of the sniafl 
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Case 1. — J. P., male aged 8 days. History of vomiting since birth. Not taking feeds. 
The vomitus was black and sometimes bile-stained. 

Barium meal examination showed a large gastric residue two and a half hours after 
the meal. There was gross dilatation of the duodenum down to the junction of the second 
and third parts. Such barium as, had passed beyond was seen as a few scattered flakes. 

A diagnosis of duodenal obstruction, probably associated with malrotation of the gut, 
was made. 

At operation, the csecum was found to be lying across the duodenum and to be 
bound down to the posterior abdominal wall by a membrane. Fig. 1 demonstrates the 
condition found ,and the operation undertaken. The patient survived only forty-eight 
hours. 




(a) (b) 

FIG. 1. — Caicum bound down across the duodenum. This tvas freed and replaced in its “ primitive ” position. 


Case II. — A. P., male aged 6 weeks. Histpry of abdominal pain and copious vomiting 
of bile-stained material for four days. The infant was dehydrated and visible peris- 
talsis was noted. 

A barium enema showed the csecum to be high and displaced towards the mid-line. 

' Barium meal examination showed a large gastric residue after three hours; within 
■a few minutes of giving the meal, there was marked distension of the duodenum up 
to the junction of the second and third parts. Very little barium passed beyond thi^ 
Abdominal exploration revealed a common mesentery for the small intestine and 
colon. There was no pressure on the duodenum, but the mesentery was twisted, close 
to its origin (fig. 2). This had caused an obstruction at the duodeno-jejunal flexure. 
The “twist” was undone and the caecum fixed in the right iliac fosSa. 

The clinical and radiographic features of botli These cases are closely parallel. Radio- 
graphy failed 'to distinguish between the two t}'pes of obstruction. Had it been pos- 
sible in the second case to fill the duodenum up to the duodeno-jejunal flexure, where 
the obstruction was found, a more exact pre-operative diagnosis might have been 
possible. 

The third case in this group is one of congenital atresia of the intestine. Again 
the presenting symptom was vomiting. 


Case III. — J. R-. male aged 4 days. History of vomiting about three hours after every 
feed since birth. There was moderate dehydration, abdominal distension and some 
visible peristalsis. 


Barium meal examination showed only moderate distension of the duodenum and 
MTvnpr roils of jejunum. This increased as .the barium passed on, and violent to-ana-iro 
mewements were'^seen in the bowel. Even after twenty-one hours no barium had passed 
beyond the distended loop. ■ . h- 

Tr,.r,lr.rntion showed complete atresia- low in the jejunum. A second obstructive dia- 
phragm was found a short distance beyond the site demonstrated by the barium meal.. 
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Supporting Dr. Wilkie’s advocacj' of initial examination of colon and as much pi 
small bowel as possible by barium enema, he asked if it were not usually siinpler. m 
examining infants, to give the barium by the feeding bottle, thus ensuring that the 
correct quantity was ingested and eliminating the chance of deviations from normal 
motility and appearance which might be due solely to fear, discomfort, &c. 

Commenting upon the apparently large amount of barium which was evident in some 
of the films’ which Dr. Wilkie had demonstrated, he asked what was considered to 
the optimum volume of contrast meal to administer by mouth to an adult, prior to 
detailed examination of the small bowel. 

Dr. Wilkie, (in reply) suggested that four ounces of a waterj' suspension was a suitable 
quantity for most cases. 


I 

[.t/oy IS, 1945] 


The Significance of the Latent Period which Elapses between 
Onset and Radiographic Appearances 
Bjf James F. Brailsford, M.D.. Ph.D., F.R.C.P., F.I.C.S. 

Those of us who have intimately followed the development in radiology throughout the 
past quarter of a century can remember the time when the radiographic demonstration 
of even the grossest lesions was not acceptable to the clinician: he preferred to be guided 
by his own clinical findings. By persisting in these demonstrations and iproving by 
careful follow-up of the patients the accuracy of the radiological interpretation, radio- 
logists have now so convinced the clinician of the value of the radiograph in diagnosis 
that the latter has performed a volte-face. Skill in eliciting and detecting early clinical 
signs and judgment of clinical evidence demand years of painstaking and time-con- 
suming investigations: with to-day’s rush and bustle these investigations are often 
lacking in thoroughness, consequently gross lesions are as frequently overlooked. "Un- 
fortunately it is the radiolqgist, who, usually unwittingly, provides the conclusive 
evidence of this neglect, consequently there is a desire not only to use radiology before 
clinical methods, but to use it without the aid or knowledge of the radiologist. The 
confidence to do this comes from the fact that at most meetings concerned with diag- 
nosis. descriptions and discussions have centred around the radiographic appearances of 
well-established lesions, many clinicians and students are taught solely on positive 
radiographic evidence of the grossest nature. Most medical and surgical textbooks con- 
tain a very small selection of radiographs illustrating only advanced lesions. Such 
radiographs are provided by the radiologist at the request of the clinician for the teach- 
ing and examination of students. There is little or nothing said in the clinical lectures 
or wptten in the textbooks of the latent period, the early signs, the differential diagnosis 
or the sequence of radiographic appearances during development or as the result of 
treatinent. Such knowledge can only be gleaned by those who devote themselves to the 
daily routine examination of hundreds of radiographs of natients about whom 
clinicians have helpfully indicated the essential clinical findings. ' 


Because the radiographic signs are astonishing to the clinician in their grossness at 
clinical signs are so triviM as to he overlooked, there is a tendency to 
neglect the chmcal examination and use the short circuit of radiology But a neeatiirt. 

report can be equally astonishing to a clinician who has seen verv- obvious 
to appreciate the limitations and qualities of radiology or to seek 
the helpful co-operation ot the radiologist, results in unjust criticism of tS radiolnrf;!r 
unreasonable condemnation of good quality radiographs and fSy int?rpretation®'rf 
defective and good radiographs. The radiograph is but a measurrof the refative done! 

strumures traversed by the X-raj'S-visibility depends on the 
density of one structure in or against another of lesser or greater density. centrasted 

A comp.Trative niacroscopic and radiographic study of such structures as the iunve or 
bones, the details of which appear to be so entire in the radiograph readilv revedk ro rho 
competent observer the fact that lesions have to attain a sufficient size nr 
change before they will produce a contrast density 
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graphic control, hut the necessity for radiographic control of treatment ns had been 
indicated was tiot apjrreciated by the rehabiUtatioii experts and disasters to joints occurred, 
which were now far worse for the patient than if no treatment had been sought and 
experienced. 

There can be little more injnriovis advice than "Work and stih more work" given by 
the rehabilitation officer trho regards each injured person as a potential chronic invalid 
rather than what is usually the case, a person anxious to resume his normal activities. 
Even when the aSIected part is protected to some degree by a plaster case such advice 
can be very harmful. Perhaps only these who have e.xperienced the inefficiency of 
immobilization of a plaster spica are able to realize char. A more careful .study of Hilton’s 
"Rest and Pain” is desirable. 

I cannot help but consider that the surgeons are to blame for these disasters in so far 
as they deliberately failed to seek the helpful co-operation of their radiological colleagues. 
Obviously in any ne«’ tvork all the possible partners in the team will have only their 
specialist experiences to call upon: working isolated at the problem each tvoulcl gain 
certain important knowledge in the other spheres, hut this \voutd be incomplete and 
misleading because of its lack of essential grounding. With reasonable co-operation of 
all members of the 'team, each contributing his specialized knowledge to a common pool 
and subjecting to common criticism, sound judgment would be reached at an earlier 
time with less danger and greater benefit to the patient and progress of the art. 

No one to-day ought to wait for radiographic evidence of osteomyelitis Iscfore adminis- 
tering treatment, but it is done. As J have stated elsewhere radiographic evidence of 
acute osteomyelitis does not e.xist. It takes ten days or more from the onset of prominent 
clinical signs before the radiograph registers any change. Treated efficiently at the 
onset of clinical signs, complete resolution can he obtained — ivait until radiographic 
signs and the bone may become the seat of chronic osteomyelitis, or the patient may 
lose his limb or even life. Radiographic .signs of the infection m,iy persist for many 
months even after effective treatment and clinical cure. 

In malignant disease of any deep organ clinical signs and symptoms may be present 
for months to a year or so before there is radiographic evidence, but though there is a 
demand for earlier and yet earlier dingnosi.s, it is not always that the early radiographic 
evidence of malignant disease is accepted. One of the earliest carcinomas 1 have dis- 
covered in the stomach 1 found in a patient tvho was sent for examination because of a 
vague indigestion with some tailing in health. The gravity of the three-monthly radio- 
logical reports over nine months ivas not' accepted until a tumour could 'be felt and at 
laparotomy the carcinoma was found to be inoperable. Secondary mctastascs in bone 
may produce considerable pain for many months before the radiograph will be interpreted 
as showing confirmatis'e evidence. Post-mortem e.\amination of such cases will reveal far 
more extensive lesions than the radiographs indicated. But if there is one site in 
which carcinoma develops, which might be thought by the uninitiated to produce radio- 
graphic evidence, yet fails, to do so, it is the rectum. Because of an experience with a 
close relative 1 will not conduct a barium enema e.vamination on a patient requiring a 
second opinion, when the surgeon has detected a carcinoma of the rectum by digital 
examination. In the case referred to,, tbc patient complained of a sensation of a mass in 
the rectum with pain and bleeding. Expecting that digital examinations had been 
made, for she had had two surgical operations to relieve her complaint, I carried out 
two barium enema examinations with' an interval of several months, but, in spite of 
every care, I failed to detect any abnormality. It was only when I insisted that she be 
taken to a surgeon for the specific purpose of a digital e.vamination that an inoperable 
carcinoma was discovered just within the anus. 

I need hardly mention that there is a definite latent period between the appearance 
of clinical signs and radiographic signs in pregnancy. Except with the unfortunate 
demonstration of early fcctuses on the uterine wall by the injection of lipiodol, no definite 
radiographic evidence can be detected within nine weeks of inception, but as I have 
indicated, even the full term fottus may nor be recognizable on radiographs in some cases 
of osteogenesis imperfecta. 

While there are some conditions in which the clinical signs arc soon followed 
by radiographic evidence, there are others such as cysticercosis in which the 
clinical signs in some cases occur only during the initial infestation and then clis 
appear, leaving the discover)' of the infestation to a chance radiographic discoverv five to 
ten years after, when the parasites have calcified. Prior to my patter ott “The X-Ray 
Aug.— - lUti. 2 
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radiograph large lesions can be produced yet the radiograph will not reveal them. It 
should not therefore be astonishing to realize that it takes time before radiographic signs 
become recognizable after the onset of any as.sault, whether it be on the natient or on 
the pathological proccs.s by medicaments, &c. The latent period . in association with 
infectious disease.s, i.e. that period which elapses between infection and the appearances 
of clinical signs, is well recognized, but it is not appreciated as much as it should be, 
that the clinical signs in the early stages of disease or follow'ing injiifv may be very 
prominent, yet the radiograph will' still reveal no abnormality at tire site, and, perhaps, 
even Ifess is it recognized, that after the initial clinical signs have faded, the radio- 
graphic evidence may still be absent of so insignificant that it may be missed by any but 
the experienced observer, and that when the radiographic evidence is well marked the 
clinical signs may be insignificant. In other words the radiographic signs lag behind 
the clinical, both at the onset, throughout the duration and during resolution. The 
duration of the lag shows considerable variation in different conditions. While we must 
therefore think of a latent radiographic -period between onset and signs, we must also 
think of that positive radiographic period which e.xists bettveen the disappearance of 
clinical signs and the disappearance of radiographic signs. In some conditions radio- 
graphic evidence persists throughout the remainder of an apparently healthy life. 

Failure to appreciate this discrepancy between clinical and radiographic signs has 
ofteii had an unfortunate bearing on the treatment of the patient. In such an acute 
condition as lobar pneumonia some radiographic signs may appear within a few hours 
of the development of the acute clinical signs, and evidence of improvement in the 
radiographic appearances follows within a day or so of -the crisis, but the lag has no 
influence on the treatment of the disease which is following its normal course. 

But there are 'conditions which necessitate a knowledge of the sequence of the changes 
and an ability to estimate the age and phase of the lesions if successful treatment is to 
be applied. 

Following trauma to a bone or dislocation of a joint the radiographic signs of damage 
may not be detected for weeks, months or even a year or so, during which time the 
initial signs and symptoms may have gone and the unfortunate jratient may be encouraged 
or even compelled to use and destroy the limb or joint. To give but three instances of 
types of lesions in which this has occurred: — 

Following trauma, to say the outer aspect of the thigh, the patient may complain of 
some pain or tenderness to pressure but the radiograph may show no departure from the 
normal for two to four weeks and then an ill-defined calcium deposit may become 
apjjarer.t in the soft tissues which is then usually associated with a tender deep-seated 
tumour and restriction of movement. As the trauma was often received during e.xcitemeuf, 
as in games or passion, it was overlooked by' the patient and the progressive develop- 
ment of the lesion over a few weeks in a previously healthy person has led to the 
diagnosis of sarcoma and amputation of the limb. Following reduction of a dislocated 
joint, more commonly the hip-joint, the radiographs for some months have been inter- 
preted as showing no abnormality. Because of tlic serious trauma the patient may be 
rested for a week or so, and then as the radiographic appearances are regarded as 
normal, the patient is permitted to get up, and is later encouraged to exercise the limb. 
The patient may complain of pain or di.scomfort, but, with the normal radiographic 
appearances, is told that, though as the result of the injury some pain must be expected, 
it is essential to use the limb; in some cases the threat has been given that a stiff limb 
would result if it was not exercised. As long as the patient retains his confidence in his 
surgical adviser he continues to use the limb in spite of pain, but ultimately, perhaps 
after a year or more, the progressive disability causes him to seek further advice, and 
then the radiograph may reveal ossification of capsular or ligamentous insertions, destruc- 
tion of the articular surface or complete disintegration of the joint. 


But the most common post-traumatic destruction has arisen from a failure to appreciate 
the latent period which elapses from the time of a fracture of such a structure as the 
femoral neck, to the appearance of radiographic signs of avascular necrosis of the head 
fragment. Pinning of the femoral neck was done and because the radiographs indicated 
good anatomical position the patient was allowed and encouraged to use the limb within 
a few' weeks. The possibility of the bone developing plasticity, which would permit the 
nin to cut through the femoral head and neck, or the walls of the acetabulum, was not 
S-rnfrnized It had been indicated by serial radiographic examinations that this change 
Hid take niacc and lasted over a period of two to four years. The operative proceedings 
- air done often without any consultation with the radiologist, under so-called radio- 
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graphic control, but the necessity for radiographic control of treatment as had been 
indicated «as not appreciated by the rehabilitation experts and disasters to joints occurred, 
which were now far trorsc for the patient than if no treatment had been sought and 
experienced. 

There can be little more injurious advice than “'Work and still more work” given by 
the rehabilitation officer who regards each injured person as a potential chronic invalid 
rather than what is usually the case, a person anxious to resume his normal activities. 
Even tvhen the affected part is protected to some degree by a plaster case such advice 
can be very harmful. Perhaps onlv those who have experienced the inefficiency of 
immobilization of a plaster spica are aitle to realize that. A more careful study of Hilton’s 
“Rest and Pain" is desirable. 

1 cannot help but consider that the surgeons are to blame for these disasters in so far 
as they deliberately failed to seek the helpful co-operation of their radiological colleagues. 
Obviously in any hew work all the possible partners in the team will have only their 
specialist experiences to call upon : working isolated at the probient each would gain 
certain important knoivledgc in the other spheres, but this \vould be incomplete and 
misleading because of its lack of essential grounding. With reasonable co-operation of 
all members of the 'team, each contributing his specialized knowledge to a common poo] 
and subjecting to common criticism, sound judgment would be reached at an earlier 
time with less danger and greater benefit to the patient and progress of the art. 

No one to-day ought to wait for radiographic evidence of osteomyelitis before adminis- 
tering treatment, but it is done. As f have stated elsewhere radiographic evidence of 
acute osteomyelitis does not exist. It takes ten days or more from the onset of prominent 
.clinical signs” before the radiograph registers any change. Treated efficiently at the 
onset of clinical signs, complete resolution can he obtained — wait until radiographic 
signs and the bone may become the seat of chronic osteomyelitis, or the patient may 
lose his limb Or even life. Radiographic signs of the infection may persist for many 
months even after effective treatment and clinical cure. 


In malignant disease of any deep organ clinical signs and symptoms may be present 
for months to a year or so before there is radiographic evidence, but though there is a 
demand for earlier and yet earlier diagnosis, it is not always that the early radiographic 
evidence of malignant disease is accepted. One of the earliest carcinomas I have dis- 
covered in the stomach I found in a patient who was sent for examination because of a 
vague indigestion with some tailing in health. The gravity of the three-monthly radio- 
logical reports over nine mouths was not' accepted until a tumour could be felt and at 
laparotomv the carcinoma was found to be inoperable. Secondary metastases in bone 
may produce considerable pain for many months before the radiograph will be interpreted 
as showing confirmative evidence. Post-mortem examination of such cases will reveal far 
more extensive lesions than the radiographs indicated. But if there is one site in 
which carcinoma develops, which might be thought by the uninitiated to produce radio- 
graphic evidence, yet fails to do so, it is the rectum. Because of an experience with a 
close relative I will not conduct a barium enema examination on a patient requiring a 
second opinion, when the surgeon has detected a carcinoma of the rectum bv digital 
examination. In the case referred to,, the patient complained of a sensation of a mass in 
the rectum with pain and bleeding. Expecting that digital examinations had been 
made, for she had had two surgical operations to relieve her complaint, I carried out 
two barium enema examinations with an interval oi .several month.s, but, in spite of 
every care, I failed to detect anv abnormality. It was only when I insisted that she be 
taken to a surgeon for the specific purpose of a digital examination that an inoperable 
carcinoma was discovered just within the anus. 


I need hardly mention that there is a definite latent period between the appearance 
of clinical signs and radiographic signs in pregnancy. Except with the unfortunate 
demonstration of early foetuses on the uterine wall by the injection of lipiodol, no definite 
radiographic evidence can be detected within nine weeks of inception, but as I have 
indicated, even the full term fa.-tus may not be recognizable on radiographs in some cases 
of osteogenesis imperfecta. 


While there are some conditions in which the clinical signs are soon followed 
by radiographic evidence, there are others such as cysticercosis in which the 
clinical signs in some ca.ses occur only during the initial' infestation and then dis- 
appear, leaving the discovery' of the infestation to a chance radiographic discovery five to 
ten years after, when the parasites have calcified. Prior to my paner on “The X-Ray 
,\CG. — Rad. 2 
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Diagnosis.of Animal Parasites” to a rneeting of this Section in 1924, when I demonstrated 
the radiographic, appearances of calcified cysticcrci, few cases of cysticercosis had been 
reported; but since then there have been many, but, unfortunately, those clinicians 
who have become interested, notably M.ncArthtir and his. assistants, have been obsessed 
by the positive radiographic evidence of the calcified parasites and have devoted tlieir 
attention to this irrevocable condition, rather than to research for the acquirement of 
Jtnow'ledge whereby the clinical signs of infestation may be recognized when there arc no 
radiographic signs. With prompt treatment designed to kill the parasite when it is 
vulnerable, and before it has produced permanent harm, some good woidd result, whereas 
undetected they may produce symptoms continuously, even after calcification permits of 
visualization, yet little or notliing can be done about it, except talk. Though as a 
general rule the clinical sighs precede the radiographic, we must recognize an important 
exception which proves the rule. ‘ ■ 

Metastases in the lungs, and any other lesions- which do not induce localized reaction, 
notably hydatid cysts, may be shown on a radiograph in the early weeks of implantation, 
yet there may be few or no clinical signs until secondary complications develop, or until 
almost the whole of the lung tissue has been obliterated. Because of this radiography 
of the chest is essential as a part of the first radiographic examination for a bone or 
brain tumour. I need here only mention that in the majority of cases of brain tumour 
■the prominent clinical signs are without any radiographic signs unless we employ con- 
trast media for vi.sualization. 


The recognition of secondary sarcomata in the lungs has an important bearing on 
treatment. As far as our present imperfect knowledge goes prompt amputation offers 
the only cure,- yet how often is this followed witliin a month or so by the dempnstration 
of secondary metastases in the lungs. As far. as my experience goes it is rare to be able 
to demonstrate metastases within two to four weeks of dissemination. I base tliis on 
their demonstration following amputation or surgical intervention when I presume the 
dissemination took place; but I realize from the experience that metastases may not 
appear for one or more years, that these early cases may have been due to dissemination 
prior to the surgery; which of course occurs, ' - 


The latent period is of great importance in assessing the relation of trauma .to the 
development of sarcoma. Gcschickter and Copeland mention five and a half months 
between trauma tind radiographic appearances of Etving’s tumour. Personally I do not 
think it is possible to say, for I do not know' what relation the one has to the other. Of 
all the thousands of injuries to bones which Thave seen during the two ^vars and the. 
interval between, I have seen but two genuine cases of sarcoma arising at the site of 
injury and in both there was a Intent interval of about ten years between them. I have 
made it a practice to consider a lesion of a- simple inflammatory nature in the first 
instance if the u-auma and the radiographic signs suggest that the former is associated 
'vith the latter. Generally speaking the radiographic signs in sarcoma indicate a lesion 
which was W'cll developed at the time of the trauma or the latter was so long before 
that conclusive evidence of its influence cannot be obtained. Because of the’ possibility 
of claim on this score it is important to radiograph every bone injury as soon as 
possible. 

In the condition of silicosis clinical signs and symntoms may be present years before 
the radiographic evidence is sufficiently well marked to be accepted for , compensation. 
It would appear that the lesion must have developed to a size readily measurable in a 
radiograph, W’hich means very considerable irrevocable damage to the lung and invalidism 
before the clinical signs are given the significance they deserve. More attention to the 
early clinical and radiographic signs and the transference of the patient from the possi- 
bility of further inhalation of silica would appear to be the ccsirable humane aim. 


But it is in tubercidosis that we are confronted with the importance of the latent 
period between infection and the appearance of radiographic signs, for, ns tuberculosis 
is an infectious disease, we seek its diagnosis and segregation as a measure of preventive 
medicine, apart altogether from the question of treatment. 


Tuberculosis of bones and joints is frequently manifested clinically months, and in 
some cases years, before typical radiographic evidence can be obtained. The early 
ndiographic signs can be missed and mistaken, for, as I have .shown and described, the 
m»eise Vs manifested bv many different changes in the bones and joints. Auerbach and 
Stemmerman recently "reported Quly 1944) that “not a single correct diagnosis was 
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made in 30 (25%) o£ cases witli tuberculosis of the spine, though in half of these the 
rdemgenographic studies had been made within two ‘months of death and in several 
cases within two weeks”. I woiiid not like to think that so large a percentage of errors 
was a common finding. 

The latent radiographic period in puimonary tuberculosis is of particufar significance 
not only because of the variation in the clinical types, but because the radiographic 
evidence of the disease can persist after the clinical signs have diminished or disappeared. 
The subsequent progressive diminution of the radiographic signs may be striking for a 
lime, hut eventually the lesion mav appear to become stabilized. Unfortunately we 
can only - infer from periodical radiographic examinations that the disease has been 
stabilized in the past. We cannot, because of a further latent radiographic period which 
elapses after reactivation, a not uncommon occurrence, say that it is at present inactive. 
We may see serial radiographs of a patient taken at regular intervals for five or more 
years which indicate healed lesions. Even at the next examination, requested before 
the routine radiographic survey l>ccause the patient has developed symptoms, we see no 
change in the xatSogTaphic appearances; but at a subsequent examination an explanation 
of the symptoms may be seen in extension of the radiographic signs. 


The delay at the onset of the initial and .subsequent attacks in the appearances of 
radiographic signs is responsible for the failure to recognize the disease when radio- 
graphy is substituted for clinical methods. We know that a good proportion of the 
people of these islands ate infected at some time or other with tuberculosis for we see 
the evidence at post-mortem and frequently by chance radiography. Some lesions in 
the lungs completely resolve leasing no radiographic evidence, Thi.s not only applies 
to small, so-called "minimal lesions, even those associated with marked radiographic 
evidence can entirely disappear with conservative home treatment; this includes such 
lesions as are associated with tlic radiographic appearances of miliary tuberculosis 
consolidation, cavitation or pleural effusion. It is not uncommon for a patient to have 
a number of such attacks and yet the residual radiographic evidence remain insignificant, 
i.e. we cannot estimate the extent or history of the diseases from the residual radio- 
graphic signs, , Attacks of pneumonia associated with pleural effusion may occur at 
irregular intervals. Between the attacks the clinical signs may be absent and the 
radiographic signs gradually cleared. Any one of these attacks thay be associated with 
considerable extension of the disease, which may be fatal. Certainly the radiographic 
evidence during these intervals may be such that it would be interpreted as indicating 
healed lesions. We have this knowledge from the periodical examination of patients 
who have been referred for radiographs, but we know from radiological examination 
of patients suspected to have other lesions that the nature of the illness is not always 
suspected by the doctor; or the patient with fears of the disease, avoids seeking' confirma- 
tory evidence because of the stigma which is attached to it with all its influence on his 
or her social and business life. In some cases ihe disease runs a rapid course and a 
patient, who previously was in good health and physique, goes down with a severe and 
protracted respiratorv' disease which at the first radiographic examination is revealed 
as extensive destruction of the lungs, and no matter what treatment is adopted progressive 
failing and exit occurs. 


Between the mild and the, fulminating types arc to be found ail grades of severity, 
some continuously progressive, some showing the iricgular bouts with free intervals, many 
remaining healed after the first attack. Wienever the disease is progressive there are 
clinical signs, I base this on the experience that the earliest radiographic signs which 
I have seen have been in patients who were either contacts with open cases of pulmonary 
tuberculosis and had some evidence of respirator)' disease or had begun to show such 
signs of enfeebled health that the doctors requested an X-ray examination or the patients 
had some reason to fear that they had contracted disease: or they were patients, who, 
previously well, had recently developed respirator)’ symptoms or failing health. In some 
cases where the doctor has not been satisfied with the negative radiographic opinion he 
has repeated his request at a later interval and obtained confirmatory evidence. 'Unfortu- 
nately the negative radiographic evidence at onset of the primary or the reactivation is 
apt to be relied upon as conclusive evidence of freedom from the "disease and no further 
request is made until the worsening of the patient’s condition demands it, and then 
frequently the evidence of extensive disease is only too apparent. From the point of 
view of preventive medicine this is very unfortunate for such a patient can unknowingly 
mfcct others. I do not believe that a patient can have progressive pulmonarv tuberculosis 
associated with cavitation and fibrosis without some signs and symptoms and so escape 
detection at a sound clinical examination. If it were true that such conditions could 
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escape a sound clinical examination thtyi I should regard the teaching of clinical methods 
as a waste of time niid advise physicians and students to devote their time to a better 
training in radiology. My radiographic and clinical experience teaches me that tuber- 
culosis docs show n latent radiographic period and later in some ca.sc.s a sympioniless 
positive radiographic picture, the significance of which depends entirely upon the clinical 
condition of the patient. 

I would urge that the practitioner’s interest in tuberculosis' he stimulated and that he 
be taught the .significance of tlic negative and po.sitivc radiographic findings and that 
ready facility for complete radiological examination be available. 


’Summary 


In most diseases there is a latent radiographic period between onset and radiographic 
signs. The latter do not coincide with the development of clinical signs but lag benina. 

The interval between the appearance of clinical signs and the appearance of radio- 
graphic signs varies, not only, in diflerent diseases, but in different lesions and sues ot 
these diseases. The clinical signs may have disappeared before the radiographic appear 
■ — the latter may persist to the end of the life of a healthy individual. 

Obviously radiographs during the latent radiographic period will reveal no evidence 
of the disease though it may be present — further radiographs must be taken at an 
interval depending on the condition, if we wish to obtain confirmatory raoiograpmc 
evidence. The interval between the first negative radiograph and the request for tne 
second which shows positive signs is usually very much longer than the latent raaio- 
graphic period — probably because the first radiograph was of s- patient with 
symptoms which have shown some abatement in the interval— the second only nemg 
called for because of a recrudescence of symptoms or a failure of the latter to clear 
within a reasonable time. The radiographic signs also lag behind and may even 
to increase after the clinical signs have disappeared, consequently we nave to wan w 
obtain radiographic evidence of the effect of any treatment. Finally a clinical examuui- 
tion is an essential preliminary to any radiographic investigation. 
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Section fot the Study of Disease in Children 


President—ilELEN M. M, Mackay, MD., F.R.C.P. 


[March 23. !9-t53 

Meeting Held at the Queen Elizabeth Hospital £or Children, London 

Parenteral Infections in Gastro-Enteritis with Special Reference 

to Mastoiditis 

By M. E. WEtrvER, M.B. 

The cases which have been shown are those of gastro-enteritis with ihastoiditis, and it 
was thought that it might be of interest to make a brief analysis of ail the cases of 
gastro-enteritis admitted during the year 1944 with particular reference to any associated 
infections, ' 

The analysis deals only with infants under I year of age ivho were either admitted 
with diarrhoea and vomiting, or else developed it in hospital. During the year there were 
IS of these cases in the hospital of which 65 w-ere admitted with diarrhoea and vomiting, 
and the remaining fO developed it whilst in hospital for other reasons. 

TABLE L— -AGE-GROUPS SHOWING AlOBTALITY AND DEHYDRATION 

Deaths 



No. of 


Case fai3lir>’ 

Dehydration 


cases 

No. 

per ccm. 

No. 

Per cejiz. 

months 

28 

7 

25 

21 

75 

3-6 months 

29 

12 

42S 

22 

T3’$ 

6-9 months 

14 

o 

35-7 

10 

71-4 • 

9-12 months 

4 

1 

25 

3 

75 

Total 

To 

25 

33 3 

5G 

74-6 


A large proportion of the babies were under 6 month.s of age, the incidence of diarrhota 
becoming much smaller towards I year of age. Only 3 of the patients were breast-fed, 
the others having been bottle-fed for varying periods. 

As our isolation ward has only ten cubicles, only those children who were severelv 
ill were admitted, the milder cases being treated as out-patients. The end columns in 
lable I show' the numbers of patients who were dehydrated in the various age-groups, 
die figure being practically the same in each group, that is appro.vimacely 75%, The 
dehydration varied from minor degrees of inelasticity of the skin to severe dehvdration 
with profound collapse and shock. Most of the cases which were not dehvdrated on 
admission were admitted because of the severitv of the parenteral infection. 

In an attempt to determine whether an enteral infection was present, rectal swabs were 
wken, and m only one case was a pathogenic organism isolated; this being a case of 
which occurred during a minor epidemic. Further investigation showed 
that 46 of the cases had some associated parenteral infeaion at the onset of diarrhata. 

Table II shows the numbers of the various types of parenteral infections encountered. 

Ava . — Dis. In CniLD. 1 
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escape a sound clinical examination theji I should regard the teaching of clinical methods 
as a waste of time and advise physicians and students to devote their time to a better 
training in radiology. My radiographic and clinical experience teaches me that tuber- 
culosis does show a latent radiographic period and later in some cases a symptomlcss 
positive radiographic picture, the significance of which depends entirely upon the clinical 
condition of the patient. 

I would urge that the practitioner's interest in tuberculosis" be .stimulated and that he 
be taught the significance of die negative and positive radiographic findings and that 
ready facility for complete radiological examination be available. 


'SU.MMARV 


In most diseases there is a latent radiographic period between onset and radiographic 
signs. The latter do not coincide with the development of clinical signs but lag behind. 

The interval between the appearance of clinical signs and the appearance of radio- 
graphic signs varies, not only, m different diseases, but in different lesions and sites of 
these diseases. The clinical signs may have disappeared before the radiographic appear 
— the latter may persist to the end of the life of a healthy individual. 

Obviously radiographs during the latent radiographic period will reveal no evidence 
of the disease though it may be present — further radiographs must be taken at an 
Interval depending on the condition, if we wish to obtain confirmatory radiographic 
evidence. The interval between the first negative radiograph and the request for the 
second which shows positive signs is usually very much longer than the latent radio- 
graphic period — probably because the first radiograph was of a- patient with prominent 
symptoms which have shown some abatement in the interval — the second only being 
called for because of a recrudescence of symptoms or a failure of the latter to clear 
within a reasonable time. The radiographic signs also lag behind and may even appear 
to increase after the clinical signs have disappeared, consequently we have to wait to 
obtain radiographic evidence of the effect of any treatment. Finally a clinical e.xamina- 
tion is an essential preliminary to any radiographic investigation. 
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Section for the Study of Disease in Children 

President — H elen M. il. jMackay, M.I)., F.R.C.P. 


[March 23, 1945] 

Meeting dJeid at the Queen Elizabeth Hospital for Children, London 

Parenteral Infections in Gastto-Enteritis with Special Reference 

to Mastoiditis 

By M. E. Wehner, M.B, 

The cases which have been shown are those of gastro-enteritis with mastoiditis, and it 
was thought that it might be of interest to make a brief analysis of all the cases of 
gastro-enteritis admitted during the vear 1944 with particuiar reference to anv associated 
infections. ’ 

deals only with infants under 1 year of age who were either admitted 
with diarrhoea and vomiting, oc else developed it in hospital. During the year there W'ere 
'hese cases in the hospital of which 65 were admitted with diarrhoea and vomiting, 
and the remaining 10 developed it whilst in hospital for other reasons. 

TABLE L— AGE-GROUPS SHOWING MORTALITY AND DEHYDRATION 

Deaths 

No. of Cast fatality Dehydration 

Age-group cases No. per cent. No. Per cent, 

0-3 months 2S T 25 21 To 

3-6 months 2S 12 42-8 22 T3-0 

fi-9 months 14 5 35-7 10 71 4 

9-12 months 4 1 25 3 T5 

Total 75 25 »3-3 56 74-6 

A large proportion of the babies were under 6 months of age, the incidence of diarrhma 
econnng much smaller towards I year of age. Only 3 of the patients were breast-fed, 
e others having been bottle-fed for varying periods. 

i![^* ward has only ten cubicles, only those children who were severely 

T milder cases being treated as out-patients. The end columns in 

fi ^ numbers of patients who were dehydrated in the various age-groups, 

deh ' f tieing practically the same in each group, that is approximately 75%. The 
, . V v'aried from minor degrees of inelasticity of the skin to severe dehydration 

- j collapse and shock. Most of the cases which were not dehydrated on 

ission Were admitted because of the severity of the parenteral infection. 

taken^'' «'dempt to determine whether an enteral infection was present, rectal swabs were 
Sonne ri» only one case was a pathogenic organism isolated; this being a case of 
that 46 ' occurred during a minor epidemic. Further invesrigation showed 

o the cases had some associated parenteral infection at the onset of diarrheca. 

a e II shows the numbers of the various types of parenteral infections encountered, 
Aug. — Dts. Ik Chsld. 1 
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TABLE IL— PARENTERAL INFECTION WITH .MORTALITY. 


Associated disease 

Mastoiditis 

Suppurative otitis 

Pneumonia 

Pneumonia and ptitis or mastoiditis 
Otitis — no pus 

Upper respiratory infection and bronchitis 

Furunculosis 

Pyelitis 

Total parenteral infection. 

No associated infection at onset of D & V. 


No. of 
cases 
31 
i> 

10 

‘3 


1 

40 


20 


Dehydration 
3 ysO-5% 

;-j 

37 = 80-5% 
10 = 05-5% 


Deaths 

4 

1 

.’i 

- 2 
0 
3 
0 
(I 
Lf. 

10 


Per cent, 
deaths 


32-G 


32-0 

34-5 


Many of the parenteral infections ivcrc of jin e.vtrcniely severe nature, some of the 
cliildren having a double infection as n-cll as the diarrhrea. 

In 29 of the cases there was no associated infection found at the onset of the di.yrhaa 
or when the jiatient was admitted, but some of these cases developed pneumonia ana 
other infections later. It was tlioiight that some of them h.id a parenteral infection, 
as the temperature remained high, and in some the ear drums were injected, n't 
myringotomy revealed no jms, and no other focus of infection could be found. 

All the cases were treated on tlic same general lines, and ap.nrt from a fe« det.ails 
the treatment differed very little from that used in other hospitals. Sulphonami c. 
were used, where necessary, for ptircntcral infections, but were not used for t re . 
enteritis alone except in 3 cases where sulphaguanidinc was used. In the cases o o i 
sulphonamides were never given before a myringotomy had been performed. 

Mastoidectomv was performed in 15 cases in 12 of tvhich pus was found. 
pus was found the wounds were sutured with no drainage. Gas and ‘ ‘ ‘ j-,;' 

was used in all cases except one. In the latter case the baby was in .a found 

and cyanosed, and local anresthesia was used. 8 of tlie cas« f ^ operation, 

survived, and all these showed great improvement during tne ■ cessation of 

in 3 cases the improvement being marked as early as the scco ‘ ^ nrocressive 

vomiting, ameliofation of diarriinea, the temperature beconn g 

gain in weight. - - „ , 

. , .,c ^.uonest the 3 to 9 monihs groups. 

Table I shmvs that the highest mortality «a.s ^ ^ types of infection. 

Column 3 in Table II shows the deaths m relation to tiic n 

. , j Aipd ’ of these developed pneumonia attci 
Of the 11 cases with mastoiditis alone 4 mca. - ^ improvc- 

the mastoid infection had begun to clear, while 

ment after the oneration and died within .a "ce... - ... 

. , . . , jinrrhoca was a baby who was moribund on admission 

The fatal case with otitis media and diari middle ear at post-mortem. 

and died within eight hours. Pus was found in u i 

■ ■ ■ .j- A III 4 tlic diarrhcea cleared up at least a "Ccx 

5 of the 10 cases of pneumonia died. j-" py succumbed to the pneumonia, ivhicii 
before the patients died, and the . abscesses, and in the other with septictemia. 

in one case was associated with multip . . ^ admission associated with the diarrhrea. 

The 2 cases which had pneumonia an 

both gradually went downhill ‘j: ' . upper respiratory infections. 

Of the 3 deaths in the babies “ j„..„ioncd pneumonia, and the other was a very 

one was found to have birdi. ’ 

weakly baby which was premature . 


,akly baby which was prernarmc . 

Of the cases in which there 34.5 as opposed to 32*6 for the parenteral 

were. 10 deaths, giving a .% ‘i. J-onsidcring that these infants had none of these 

infections. This is surprisingly hig diarrhcea. On further analysis of these 

other serious associated infections . - Mongol which was admitted with diarrhrea 

cases, however, it was found t"'!* hospital from which it died. Another iras a 

and vomiting but developed for treatment of serious cyanotic .attacks. This 

case of congenital heart disease hospital which cleared a week before it fmnlb 

baby developed a mild diarrbrea t ® ^j.^ortem this baby was found to have a gross 
died during a cyanotic was found at post-mortem to have porencephaly 

congenital cardiac defect. ^ 'bwd Another of these cases iv.as admitted m a moribund 
for which no cause could be fou A admission. The other 6 cases all pursued a 

condition and died t''e"ty m'n«f ^ remissions, and died three to nineteen d.its 

gradual downliill course, with rcl.ipscs 
after admission. 
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■ This brief outline of cases admitted during one year serves to show the importance 
of parenteral infections in relation to diarrhoea, and the serious prognosis, especially in 
those cases secondary to mastoiditis or pneumonia. 

Dr. B. Cohen: I would like to deal shortly with the problem of diagnosis of middle-ear 
infection in these cases. Firstly, it must be stated that a normal drum precludes any 
mastoid or middle-ear involvement and conversely if pus is found in a mastoid at 
operation where the drum was considered to be normal, the error has been in otoscopic 
examination. If normal drums can occur with mastoid infections every case of gastro- 
enteritis would be a candidate for mastoidectomy. Secondly, the course of the infection 
in the middle-ear cleft follows fairly closely that of a similar subacute infection in older 
patients and it is only by repeated "examinations of the drum-heads, from the time of 
admission, that an early and accurate diagnosis can be reached. Thirdly, in late cases, 
e.g. about the fifth to sixth week, the correct procedure should be mastoidectomy not 
myringotomy. Lastly, the instance of middle-ear infections in gastro-enteritis is suffi- 
ciently high to warrant more careful attention being paid to this problem. 

Our figures for the period 1941-44 reveal that of 274 cases under consideration 68 had a 
middle-ear cleft infection; of these 28 had otitis .media with 79% recovery following 
myringotomy and 40 mastoiditis with a 70% recovery rate. 




FIG. 1.— 20.4.40 : 

fracture of ulna. 
FIG. 2.-~2.5.-l0 : 


FIG. !. FIG. 2. 

Aged 2 years 1 month. Forearm: extreme rarefaction, moth-eaten appearance of shafts of bontL, 
No evidence of healing in spite of therapy with cod-liver oil, radiostolcum and ultraviolet light. 
Aged 2 years 1 month- Pelvis and femora : extreme rarefaction, marked deformity 
of pelvis, fracture of left femur. No evidence of healing. 


Rickets Resistant to Vitamin D: Healing: with Very Heavy Dosage of Vitamin B, Fluctua- 
m Vitamin D Requirement, Development of Toxic Symptoms, and of Non- 
, Kachitic Changes in Bones. — Helen Mackay, m.d., and Q. I. May,- m.b. 


S. W., female, aged 7 years, born 29.3.38, 

Adopted at 8 weeks old. Nothing known of parents, except that 
patient first child of mother. 

— ^Feeding in infancy; Sweetened condensed milk and barley water, 
hsve been given regularly from 8 months old From 4 months to 18 
months old suffered from fits (? tetany). 

weh^ admitted to Queen Mary’s Hospital, Carshalton. Colour good and 

narrm«'^,fhf * veeth malformed and carious. Rickets of extreme severity: square head. 
' disease doreolumbar kyphosis, enlarged epiphyses. No evidence of coeliac 

shafts of disease. Radiograms: Very severe rickets, extreme degree of osteoporosis, 

months te 9 -"™* moth-eaten” — fractures of long bones and of ribs. From 18 

and calritim treated with cod-liver oil. radiostolcum, ultraviolet light therapy 

mg npr "inn gluconate with no improvement in bones. Blood chemistry': Serum Ca 7-2 
per 100 C.C.; serum inorganic P 2-85 mg. per 100 c.c.; phosphatase 110 units (King 
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FIG. .I.— 10.7.40; .Aged 
2 years S months. Fore- 
arm sho^ng early stage 
of healing on InOjOOO 
I.U. of vitamin D daily. 
Moth-eaten appearance 
of shafts of bones'is well 
shown. 


FIG. 4.— ll.n.40; Aged 
2 years months. Fore- 
arm showing fairly 
advanced healing on 
2r»0.noo I.U. of vitamin 


FIG. 5. FIG. fi. ^ ^ 

T-T/- ' Acrd fi vears. Femora showing defects in ossification ; pseudo-crack at lower end ol right .emur 

FIG. o.—1 3.3.44 . Aged U deficient calcification in shaft of left femur. 

pjQ P o~ u5 . Aged G years 10 months. Forearm showing bones completely healed. 
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n~ ■■ 41.^ n-t I iivenQP ill i ;ii iiu iKii 565 

40 

and Armstrong) per 100 c.c. ^ °2S^ontte old''g1ven”l00^0M^l’.u!^oJ[\-U3min D 

antero-posterior flattening of thorax M 2o months oi^d luu.ouu 

intramuscularly— no change m radiograms ^ months old treated with vitamin 0 by 
From 2 years and 14 months to 2 years and . montns oia 
mouth in increasing dosage, ^arb' healing on 150, -U- W ^ 

vanced healing two months later 250,000 I.U. dailj. serum ^ 

and serum inorganic P to 4-2 ™g- Pej ' g{?ej. |rst few weeks— returned to hospital 

10 months oW-evacuated~no «tamin 0 given after hrst lei ^ 

with active rickets. From 2 j ea« and ^ose therefore gradually increased to 

healing in five months on 250,000 I.U. Qau\» a s non-rachitic disturbances of 

450,000 I.U. daily. Rachitic lesions healed completelj deficient 

ossification became apparent at the lower end ^ the . ' obliquely through 

calcification in the shaft oJ the left femur a Pf the lower end of the right 
shaft and epiphyses with disorganization of ossifica yrom 4 vears and 3 months 

femur; Dose of vitamin 0 \vas reduced to 40^000 I.U daiij. t rora^e^.ea^ 
to 5 years and 7 months, rickets '‘oo’ained healed, p daily toxic svmptoms 

sisted. and after fifteen months on ^OO.OOO I.U of vitamin u 

suddenly developed, and dose was stopped for improved and rickets remained 

to 6 yearsmnd 10 months non-rachitic lesions in fer^r impwe^a ^ ^ vitamin 0 

healed as iudged by radiograms. Axter increased to 100,000 I.U. daily 

daily the serum inorgamc P had dropped gnsje/red to the country branch 

■which caused a rise of P to normal level. ChiW was transierrea ^ and she was 

of the Queen Elizabeth Hospital for Chilfiten. Her bout of vomiting with 

running about easily until she developed a severe and o^f jommng^^ 

"v!tS%°’Jvas?edSfd%r5tooHu-. I^fly.'" Sh\ dlveloped'^torrhma just before discharge 

^'condhiI“o1; dischorae from mard at 6 years of%omit"ng-'TaR"^kd^^^^^^ 

Weight 3 St. 43 lb. Child still pale and tired a«er her attack of vomiting gau^^ 

and stance poor. Stature small owing to hep veo’ short hmbs. proportio^^^ loose oi_ a 

child with achondroplasia. Epiphyses at wnst „{ .vie femora. Right 

shape has greatly improved. There is marked anterior bowing ot tne lemora. 

lower limb is 4 in. shorter than left. , healed Femora — 

Radiograms; Forearms— bones well calcified and look muS less 

• appearance suggests some sclerosis at lower ends of bones, but these loos mucn less 

^ in the country and looks in good 
general health. Gait still waddling and very ungainly . 

Rickets Resistant to Vitamin D: Healing with Very M^ckav 

fions in. Vitamin D Requirement, Development of Hypercalcmmia. WEi-Sh iviAChav. 

M.D.. AND Q. I. May, M.B. 

J. 0., aged 16 years, born 13.a.28. i. . a ti a in 

Family history.— Father: treated for rickets till 20 “’'J;. nd Vg sLw^^ 

severe bony deformities, one leg shorter than other. J of fibula probable old 

broadening of lower part of shaft of radius and °f head of bouia, proDaoie oia 

fracture of radius, marked osteoporosis of femur two brothers- one 

extreme genu valgum. Mother: health good, statme small, fphlm^^ sUpht rickets at 
brother epileptic, no rickets. Other brother, aged 2 years, j fickets healed 

6 months of age while having two teaspoonfuls of cod-liver oil daily mfn ifi da'lv 

on four teaspoonfuls of cod-liver oil compound (about 2,800 I.U. of \ m ) -y- 

Maternal uncle: epilepsy. Maternal aunt; asthnia. rirkpt-: at Wp<!t- 

Patient's history. — Birth weight 5 lb. U to 4 years old treated for s t e 

minster Hospital and at welfare centre. Attacks of asthma, ^fh^tpiivp 

Queen's Hospital by Dr. E, McGregor. Weight 29 lb.. ^tiort-Iimted child mth active 
rickets a'nd bronchitis, coxa vara and slight genu valgum present. Teeth go d. No 
evidence of renal disease or of defective fat absorption. . , ,,it-.a<r:pTot iiphi 

From 4 to 9 years old. treated with cod-liver °rk radiQstoleum and ultraviolet li„hh 
This appeared to keep rickets in chedc — sometimes there was advanced heahng of the 
rachitic lesions, only to be followed by relapse, (ihild often complaiimd M pain in leg^ 
The degree of rachitic change at the Dvo wrists was not identical. Dr. R. A. McCance 
suggested and tried intramuscular injection of glycerophogiham, but without benent. 
Serum Ca remained at normal level, and serum inorganic P t^^.ttteined persistently low 
at 2‘5 or. 2*6 mg. per 100 c.c. During this time child had occasional attacks of asthma, 
also measles, scarlet fever and about six epileptic attacks. . * n- 

From 9 to 12 j^ears old, treated with gradually increasing dosage of vitamin D (ostelin 
tablets). Advanced healing on 500.000 I.U. daily, complete healing and hypercalcemia 
with 600.000 LU, daily at 12 years old in 1939, Toxic symptoms with hypercalcemia have 
occurred at different times and have been: anorexia, nausea, vomiting, ‘giddy feelings , 
headache, abdominal pain, pain in flank, dysuria, frequency of micturition and sharp loss 
of weight, sometimes accompanied by “calcium casts” in the urine. On one occasion 
when the serum Ca rose to 16 mg. per 100 c.c. the blood urea rose to 76 mg. per 100 c.c.. 
but dropped to 24 mg. ner 100 c.c, within a few days of stopping vitamin D. Child 
evacuated with her school for physically defective children at outbreak of war and was 
eiven no vitamin D for seven months: had much pain in legs and was kept in bed. 
Brought back by mother with active 

vit-lTniy^ Ti cfr.a/^ilQU-,r trun 
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health go 9 d, but gets “aching of thighs”. Intelligence good. Proportions those of a 
patient with achondroplasia: trunk and head of normal size with short limbs and 
waddling gait. Shape of chest normal. Costochondral junctions and epiphyses at wrist 
enlarged. Femora bowed, convexity forwards, coxa vara present. Left lower limb 
shorter than right by half inch. Teeth: slight hypoplasia, some stoppings. 

Radiograms: Bones well calcified and rickets healed fully. The “island” of deficient 
calcification in the shaft of the right radius which has been present since the age of G 
years is now very much smaller. 

Comment . — Since Albright and his colleagues published in 1937 their description of the 
cure of a boy with rickets resistant to vitamin D therapy with heroic dosage of vitamin 
D (their maximum dosage was H million units daily), there must have been many 
cases treated w*th enormous doses, though not very many have been published. High- 
man and Hamilton in the previous year came near to discovering how to cure cases of 
this type when they showed the beneficial effect of 100 drips of viosterol daily. The 
nature of the inherited defect causing rickets in these cases is not known. It has been 
shown that, as in ordinary rickets, there is hyperplasia of the parathyroids, a low level 
of inorganic phosphorus in the serum and diminished output of calcium and of phos- 
phorous in the urine ' in the active phase, and under treatment with massive doses of 
vitamin D, Eliot and Park (1944) have shown that the vitamin D in the blood reaches 
extraordinarily high levels. One point that is brought out clearly bj' our case is the 
fluctuation in the need of vitamin D;- a dosage bringing about rapid cure at one stage, 
may prove insufficient at another, and perhaps more serious, a dose that has been well 
tolerated for as long as fifteen months may suddenly cause toxic symptoms necessitating 
immediate stopping of the drug. I suggest that everyone advising this massive therapy 
should be alive to this danger and children so treated should be examined at regular 
intervals and that mothers should be told to stop the drug if toxic symptoms develop. 
J. h: has required progressively smaller .doses since puberty, and perhaps when she 
ceases to grow she may not require further treatment. The Council of Pharmacy and 
Chemistry in the United States (1943) has issued a warning that operative procedures 
to correct deformities in children under massive dosage may precipitate toxic symptoms; 
it seems that immobilization from any cause may induce hypercalcmmia (Eliot and Park, 
1944). 

J. L. and her brother and S. W. are examples of differing grades of the disease — B. L. 
very mild, S. W. extremely severe. The extraordinary “moth-eaten” appearance of the 
shafts of the bones of S. W. when first seen made one consider renal rickets. J. L. and 
her father and S. W. all show some bone change other than the rachitic lesions; and 
each has one leg slightly shorter than the other, perhaps due to the rachitic lesions not 
being of quite equal grade in the two limbs. I wondered whether the abnormal ossi- 
fication at the lower ends of the femurs of S. W, could be attributable to overdosage of 
vitamin D and hypercalcasmia but the lesions do not suggest those of osteitis fibrosa 
with hyperparathyroidism. 

Mr. H. A. T. Fairbank has shown me radiograms of -school children with persistent 
rickets ver.y likely of this type and several have areas of rarefaction or other abnormali- 
ties of ossification in the long bones. Christensen (1941) says that in his cases there were, 
in addition to rickets, bone changes somewhat resembling those found in Morquios 
disease. In any case both in Christensen's cases and in ours the residual lesions in the 
bones have gradually improved. 

J. L. is at times troubled by “aching in the thighs.” We should be glad of advice as 
to whether anything can be done to alleviate this, and whether osteotomy of the femora 
is indicated for S. W. 
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Glioma of The Optic Chiasma. — Major J. Minton. I was asked to see this patient two 
weeks ago with the view of removal of the right eye which became extremely proptosed. 
I found both eyes blind and markedly prontosed and also deviated downwards and out- 
wards, the right eye much more so than the left. 

On 8.3.45 before the excision of the right eye I examined both fundi under an anms- 
thetic. The cornese and media of both eyes were clear and the fundi could be seen 
easily. 

The fundus of the right eye . — A grey tumour, the size of the disc, was seen hie 
outer and upper side of the disc between nine and twelve o’clock. The tumour wa.s about 
five diopters high with the vessels curving over it. The disc was grey with no sign oi 
papilloedema. 

The fundus of the left eye . — A greyish disc was seen with indefinite edges. Tlie rest 
of the fundus was normal. 

At operation for excision of the right eye, the ontic nerve was found to be surrounded 
by a- large encapsulated tumour, ovoid in outline and larger than the eyeball, .a ne 
tumour was freely detached from the surrounding orbital tissue, but its posterior limns 
could not be defined as it seemed to be coming from the anterior cranial fossa. 

The eye with its adherent mass was removed. The specimen was sent for micro- 
sconical examination. This is most probably a glioma of the optic chiasma wnicn is 
growing through the optic foramina into both orbits. 
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Glioma of the optic chiasma groo-ine into both orbits. 

Hyperplasia of Gums with Epanutin Therapy. Two Cases. — A. I. Date, M.B. 

There _are a few points about these two cases which are of interest. 

Both Soys have been given the same dose of epanutin, i.e. 14 grains t.d.s. combined 
with luminal. In Case 12 the first sign of hyperplasia avas noticed after si-yteen months 
under treatment. In Case 11 the exact date of onset is not known but the condition 
was marked after thirteen months of treatment. 

This condition of hyperplasia of gums is not an uncommon accompaniment of epanutin 
therapy and has been reported since 1938 by various American and British authors, the 
tot reports coming from the U.SA. where the drug is used under the name of Dilantin. 
The i>ercentage of cases affected has been stated to be as high as 55 to 685r bj' different 
observers. 

The overgrowth of gum tissue appears to be a true hyperplasia- (not a hypertrophy) and 
as it has not occurred in edentulous patients it is thought to arise in the periodontal 
tissue. Characteristically the growth is of normal colour, painless, and with no tendency 
to bleed. 

It would appear that the hyperplasia is a toxic manifestation, but it does not seem 
that its occurrence is directly related to the dose of drug used, the length of treatment, 
or the age of the patient. 

.Other toxic symptoms reported in cases treated ndih epanutin are: Nystagmus, diplo- 
pia, vertigo and ataxia, mental irritability and confusion, fatigue and apathy, nausea and 
vomiting, and less commonly cutaneous eruptions. So far none of these has been 
obsen'ed in our two patients. 

The diagnosis must, of course, be made from other conditions causing generalized 
swelling of the gums in children, namely, chronic inflammation, usually associated with 
mouth-breathing; vntamin C deficiency; congenital (or hereditary') hyperplasia. The 
latter bears the closest resemblance chnicaUy to epanutin hyperplasia, but it commonly 
occurs at the lime of dentition. The other two conditions can be excluded by the 
ateence of pain and tendency to bleed. 

it has been claimed that the hyperplasia tends to disappear on withholding the drug 
out m view of its great advantages over luminal and other drugs in selected cases of 
epilepsy, this measure is rarely contemplated unless more unpleasant symptoms are 
present. In our two cases the question was considered and it was decided that the 
dramatic success obtained with epanutin in both cases fully justified continuing its 
administration. In this opinion we were supported by Dr. Tl'Ier Fo.x of Lingfield epi- 
leptic colony where Case 11 lived for several years and where his treatment with 
epanutin was started. 

The possibility of resection of the redundant gum tissue has also been considered and 
decided against, as, according to present reports, it is likely to -be followed by recurrence 
with increased rate of growth. 

Careful supendsion of these cases is of course essential, and a close watch should be 
kept for early neurological or other toxic manifestations. Oral hygiene and reauTar 
dental supervision are no less important. 


Congenital Bilateral Megalo-ureters with Hydronephrosis: A Remarkable Familv Hisforv 
— Hclek Mackay. MX). v ij. 

H. ai. female, aged 4j years. 

history . consanguinity of parents. Father died of cerebral hEemorrhavp 
Mother alive: apparently toxsemia during all pregnancies. Patient 7th child in familv 
1st and 3rd siblings alive and well, but one has megalo-ureters; 2nd. 4tb, 5th and 6th 
siblings stillborn or died in early infancy, two with sarcoma of lcidnpv.s • ■ 



ueiaiis as zo zne scuioorn enuaren.; T’atemal 
rertomy for calculous pyonephrosis (see family treel. 

Patient’s history —Date of birth 2S.6.40. Birth-weight 8 lb. 15 qz Good nropvp^c: tui 
9 daj-s old. thereafter vomiting and loss of weight. Attended Queen’s ^soitai fnr own 
vif o Vomiting lasted till about 4 weeks oldT gain in wmbW 

bll 2 months old, thereafter and until present time general progress has 
Fracture of left parietal bone at 11 months old, progress has been satisfactory. 

No abnormalities found at anv limp pvpopi i 
months old when there were a few red cells and 005^11^306 casts o^ne Son. 




568 


Proceedings of the Poijal Society of Medicine 


28 


2y. 

20 


SJy. 

26 


Blood urea in mg. per 100 c.c. 

20 days IJ m. IJ m. 7 m. -il m. 12J ni. l^.y. 

Blood urea: 100 120 * 50 03 35 38 64 32 

Child was not donydrated at 20 days old when Wood urea reached its highest level. 

xvaaiograms: At 24 days old film taken two minutes after injection of 8 c.c. of uroselec- 
u u j vein showed gross dilatation of both ureters and some 

. •P® delay in excretion. (This dose of uroselectan caused immediate 

vormting.) At months 4 oz. of sodium iodide solution (13*5%) injected into bladder: 
no nuid entered ureters, and emptying of bladder appeared normal. At two years old 
in^avenous pyelogram repeated: ureters appear very much less dilated. 

Present state.--Age 43 years. Weight 2 st. H lb. Height 3 ft. G in. General health 
^^4 development satisfactory, but tonsils and tonsillar glands are enlarged. 

Urine: n.a.d. Radiograms of long bones: n.a.d. 


d, asthma ^ ^ (married 1st cousin) 


9 died at 80 years • 


12 children died in infancy 
(causes and age unknown) 


I 

9 

d. cancer of 
rectum 


2 

alive and 
well 


I 

.d' 

alive and 
well 


I 

^ 2 

alive and 
well 


died pneumonia 
at U m. old 


I 

s 

alive and 
well 


I 

3 (2nd 
child) 
cancer of 
stomach, 
operation 


2 

d. over 
70 yrs. 


d. calculus 
pyonephrosis 


1 siilinR 

G siblings 

C sibLngs 

‘died at 5 weeks 

living 

' died at 



40~53 years 


b. 1002 

1 d. 50 yrs. 


alive 

j cerebral barmorrh. 

! 

' 

1 ■ 1 1 

1 1 1 


t 

.b..l924, 
alive and well, 
now in A.T.S. 
(had Schlatter’s 
disease) 
megalo ureters 


S.B. 1925, 
sarcoma of 
kidney 


b. 1927, 
alive and well, 
in Army 


8 

S.B. 1929 


/ 

b. 1933, 
d. at H hour 
old, 

sarcoma of 
kidney 


b. 1937, 
d. at 3 months 
old, 

hydronephrosis 


• Indicates individual known to have hod a renal lesion. 

O Indicates presence or absence of kidney lesion unknown. 


I 

s 

b. 1910, 
megalo 
ureters 
(patient 
shown) 


Discussion . — In this family of 7 siblings, 5 are known to have had congenital lesions of 
the kidney or ureter — 3 had megalo-ureters (two bilateral) and two congenital sarcoma 
of the kidney. The mother was attended by Dr. G. S. B. Phillips and the diagnosis ot 
sarcoma was, he informs us, established by examination of microscopic sections ui a 
well-known laboratory. It is difficult to see what possible connexion there can be 
between the two types of lesions, so I presume their co-e.xistence in the same tamiiy 
must be put down to coincidence. The paternal grandfather died with a pyonephrosis, 
so may have had a congenital hydronephrosis. • j , it. 

The child shown was thought to be suffering from ursemia in the neonatal period (witn 
vomiting and a blood urea level of 12G mg. per 100 c.c.) but to ray surprise J 

old she seems quite normal in health and development. The child was uo'- ,°eh:^ratea 
at 20 days old when the highest value for blood urea was obtained, and .though nign 
values are known to occur in the neonatal period a figure as high as this is surprising. 


Congenital Deformities. Two Cases. — G. O. Tippett, F.R.C.S. 

Case I. — Male child born with defective upper limbs. On the left side the .arm 
stopped short in the lower arm. the stump having a thumb and rudimentary digit as 
useles skin appendages placed on the lower inner aspect of the arm. whilst thCTC vvas 
a complete absence of an upper limb on the other side. Though the clavicle on this side 
was developed, there was only a small osseous fragment representing the scapula. 
Lower down on the lateral chest wall there was a papilla in a depression, perhaps the 
attempt to form a limb bud. 

Case II. — Female child born with defective lower limbs. Both hips and knees were 
acutely flexed, whilst the ankles were in marked calcaneo-valgoid talipes deformity. 
The joints were normal, as were the muscles of the limb. 

The cases were shown to demonstrate the abnormalities namely, intra-uterine amputa- 
tion or suppression of limb buds at the worst, or soft part contractures at the be« wnen 
the normal lie of the foetus is interfered with owing to amniotic bands, lack of fluid or 
tight umbilical cord, &c. 


The following cases were also sho^v^: 

ripfl Lin and Palate Repair; Cases. — Mr. J. P. Reidy for Mr. T. POMFnET Kilneh. 
Bladder Neck Obstruction with AcUle Retention and Cystitis; Two Cases. — Mr. H. 
^7insbur y-IVhite. 

<51 ill’"! Disease with Dislocation of the Hip. — Dr. C, T. Potter. 
rhrnnic Miliary Tuberculosis.— Dr. C. T. Potter. 
pfpudolivnerirophic Muscular Dystrophy,— Dr. Harold Avery. 

Pulmonary Abscess treated with Penicillm.— Dr. J. N. O’Reilly. 

SchUoShrenia in a Boy of 7 Years.-Dr. Ursula James. 


P.' 
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[April 21, 1945] 

DISCUSSION ON PENICILLIN IN THE TREATMENT OF DISEASE 

IN CHILDHOOD 

Mr. Ian Aird lAbridgedV. When a new remedj- becomes available, we must by patient 
and detached observation avoid the almost inevitable early over-optiimsm, and the 
equally inevitable reaction of disappointment which follows it. In jntroaucmg penicillin 
in the” treatment of children, it is our responsibility (1' to ensure that, m alt the cases 
we assess, the clinical diagnosis is accurate and supported by bactenological endence 
not only of the organism responsible, but also of its sensitivity to penicillin; (2; to satisfy 
ourselves that the best available method of administration, dose and duration of treat- 
ment is employed for each particular age-period and each particular disease; (3) to 
supplement jienicillm administration with such ancillary therapeutic measures as maj' 
from time to time be found necessary, but to remember that variations in these may be 
responsible for variations in the effectiveness of penicillin. It is further our duty, and 
in the case of penicillin it has been a oleasant duty, to assess the benefit which penicillin 
confers by whatever standards .of measurement we find available or can contri\'e--the 
fatality rate, the duration of individual symptoms and signs, the period durmg which 
organisms sun'ive in the tissues of the patient’s body, the date of recovery of function 
and the degree of function recovered, and the liability to relapse — comparing these data 
with our Knowledge of the behaviour of the disease when treated by older methods. 
Finally, we have an opportunity of establishing the pathological course which is fol- 
lowed by a disease modified by penicillin therapy. I shall follow this scheme of clinical 
trial closely in the description of our experiences v.nth penicillin in the treatment of 
acute osteomyelitis, which we have specially studied. My conclusions are based particu- 
larly on fourteen children suffering from this condition who baVe been treated in nvy 
owo charge during the last year, but they are supported by the observations made by 
Dr, I. W. J. McAdam, and shortly to be published, on twenty-eight older patients of 
whom I have direct or indirect knowledge. 

(n) Diagnosis . — For the precise diagnosis of acute osteomyelitis we have introduced 
routine marrow puncture. In obtious or suspected osteomyelitis, under local or general 
antesthesia. a sternal puncture needle is introduced into the marrow, close to the primaiy 
seat of the infection, in the metaphysis of the infected bone. This procedure is parti- 
cularly simple when, as in the tibia, the metaphysis presents a sii&utaneous surface. 
The needle, with .stilet in place, is made to pierce the skin and the firm cortex (often 
softened by inflammation) until resistance ceases and the point lies in the unresisting 
medulla. Even such a deeply buried metaphysis as that of the neck of the femur offers 
no difficulty: the needle is introduced just below the trochanter, along the line of the 
neck as determined from the straight X-ray; in the child, the anterior aspect of the rim 
of the head can be palpated from the femoral triangle, and tlie palpating fingers over 
it are a guide for the depth of the plane in which the needle lies: the procedure is 
infinitely simpler than the introduction of a guide wire into the fractured neck of an 
old lady’s femur, and the intracervical situation of the point can always be verified by 
stereoscopic plates. 

Marrow puncture has been performed in all the patients of my series, so that cases of 
bone pains which, subsiding .spontaneously even in the days before penicillin, were some- 
times rather lixisely labelled mild osteomyelitis, are not included in our assessment. 
Puncture has always prosided either a sanguineous fluid witli flakes of pus floating in it, 
or a frankly purulent e.xudate under considerable tension. In every case Slapkyhcoccus 
aureus has been grown from the fluid obtained. 

We have found these benefits in marrow puncture: (!) accuracy is obtained in bacterio- 
logical diagnosis even if blood culture is negative; (2) the penicillin sensitivity of the 
organism can be determined, and a precise prognosis ftirnisbed; (5) tension is relieved 
the centre of infection; (4) an additional route Pocal intramedullari’) for penicillin 
administration is available should it be desired; and (5) if the needle is left in place and 
repeated specimens of pus are aspirated, the time of cleamnce of organisms from the 
bone-marrow, and the required duration of penicillin adroiiiistration can be preciselv 
determined in every case. 

Aspiration of marrow for diagnosis and control of treatment in osteomyelitis is analogous 
to the urethral smear in urethritis. 

(h) Methods of administralion . — ^The repeated injection of penicillin we abandoned 
because of the increasing horror with which the children awaited each succeeding injec- 
uon. MTaile we had general satisfaction thereafter from the continuous intramuscular 
method of penicillin administration, we were impelled by reasons which have little iranor- 
wnce now to seek an aitemativc route, and we decided to test the direct continuous 
intramedulk-iry instillation of penicillin by way of the marrow needle, from the Eudrip 3 
apparatus of Duguid and Mc.Adam.- This method has been employed in tweive cases 
of infection of the long bones. By it, penicillin can be introduced painlesslv over a 
period of three weeks or longer without intermission, without change of needle or change 



570 


30 


Proceedings of the Poyal Society of Medicine 


of site, and without secondary infection. Numerous observations have shown uniformly 
not only- a concentration of penicillin of the order of 1:1,000 at the site of the lesion, 
but a constant blood level no less than that obtained by the intramuscular method. If 
pcrabrodil is injected along the intramedullary needle, it is found to pass freely through 
the intercommunicating absccs.scs of the marrow to reach rapidly the subperiosteal space; 
we have not only a satisfactory blood level, but a generous local pool of penicillin. 

It is jiot suggested that this intramedullary method should be regarded as standard in 
osteomyelitis. As in intramedullary saline infusion, the rate 'of acceptance of the fluid 
is slow initially, and a suitable speed is reached sometimes only after a few hours of 
accelerating flow. Moreover, in isolated cases when instillation has been continued for 
more than a fortnight, a sinus has persisted for a week or two at the site of needling. 
7'he- method has, _howcver, certain advantages: (1) A high local concentration of 
penicillin is obtained without loss of blood concentration; (2) only the disea.scd limb' 
need be immobilized; when the intramuscular method is used, and the needle alternates 
from limb to limb as it must in young patients, the diseased extremity and the penicillin 
receptor require simultaneous immobilization with consequent increa.se in nursing difli- 
culties; (3) in infection of such sites as the upper femiir, with conconfltant joint involve- 
ment, a high local concentration of penicillin in the infected joint is presumed; (4) in' 
young children, ivith small and perhaps wasted muscles, tvhen intramuscular administra- 
tion evokes swelling and jtain, the intramedullary route is kinder. 


One problem of administration remains to be solved. IVe are not satisfied that the 
intramuscular method as used at present is suitable for very young infants. Whether the 
continuous drip be employed or the method of repeated injection, abscesses seem to be 
almost inevitable at some at least of the injection sites. These abscesses have proved 
sometimes to be sterile, sometimes to be infected with coliform bacilli or even penicillin- 
sensitive staphylococci. The cause of abscess-formation in these infants is still uncertain. 
Important may be the small bulk of the muscles, the sensitivit.v of young muscle to 
chemical irritation, and surface infection by organisms- from tlie napkin area. We have 
made a practice of immobilizing the lower extremities of young infants by suspension 
from a gallows frame to ease nursing and -reduce f»cal contamination of the thighs; we 
reduce the dose of penicillin and the volume of injected fluid to the lowest possible level; 
and we choose for infants those proprietary forms of penicillin which seem to be purest 
and most free from irritant effects: even so, injection abscesses continue, and the only 
death , in my own series has been that of an infant with polyarthritis who developed 
multiple abscesses while under penicillin treatment. Because of the risk of secondarj 
infection we have not used the intramedullary method in infants. 


(c) Supplementary procedures . — When penicillin is given for long enough in adequate 
concentration, we find no necessity for radical surgery. In my own cases, treated con- 
servatively, sequestrectomy has never been required, nor has persistent suppuration or 
sinus-formation occurred. Our surgical intervention has been limited to needle aspiration 
of the metaphyseal focus at the commencement of treatment, except in two cases, in 
each of which a subcutaneous abscess required simple drain.age at a late stage of fhe 
disease, some weeks after its onset. These abscesses presented no communication with 
the bone, and furnished only .a qtiantitv of clear fluid with golden crystals floating m 
it. In one instance the fluid was sterile, from the other, penicillin-sensitive Slapltylococcns 
atiretis was cultured. In the latter case, the marrow had previously been shmvn to be 
sterile, the abscess healed after drainage, and complete recovery to an ambulant stage 
followed in a fortnight; the subcutaneous abscc.ss had persisted when the intra-osseous 
abscess had healed. 

In all our patients, the affected limb has been immobilized as completely as possible 
for so long ns it has remained swollen and tender — usually for a week or two after 
penicillin is stopped. In infection of lower femur and tibia, plaster has been employed 
for immobilization. Upper femoral infections have been treated by extemsion in a 
Thomas’ splint. Plaster lias been used for- infection of the bones of the upper extremity. 

In general I am satisfied that the standard treatment of osteomyelitis should include 
(1) needling of the metaphyseal focus for bacterial diagnosis, sensitivity tests, and relict 
of tension (the subperiosteal space may be emptied by aspiration at the same time): (2) 
continuous distant intramuscular penicillin instillation, maintained until the marrow is 
shown, by repeated metaphyseal aspiration, to be sterile; (3) immobilization; and 
simple drainage of subcutaneous abscesses. Our iiitrametaphyseal route for penicillin 
administration may be reserved for poorly nourished children to whom the intramu.scular 
method gives pain, and for certain special .situations, such as the hip, perh.aps, where 
the joint is concomitantly involved. 

(d) Standards of heuefit. — (I) Fatality rate: Great care must be taken in the csiimaic 
of fatality rates in acute osteomyelitis. Tlie disease varies greatly in severity from time 
to time, and our data arc insufficient for a statistical analysis. Sometimes years nass in 
mil- bos’nital without a death, and then we have a minor epidemic with a high fatality 

the results wc have seen have been so dramatic — delirious patients recovering 
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in a few weeks and ambulant with their lesions healed in a few months in spite of a 
positive blood culture, multiple foci of osteomyelitis,, and even suppurative pericarditis — 
that the value of penicillin in the acute septica:mic form of osteomyelitis seems to be 
proved. In my series of " 14 cases, supplemented by McAdam's 28 cases at older age- 
periods, 20 patients have provided a positive blood culture; there have been two deaths. 
In one of these, the causative organism was known to be penicillin-resistant. The other 
was the young infant with staphylococcal polyarthritis, whose death at 5 weeks from 
multiple abscesses has already been mentioned. Penicillin may well be regarded as a 
specific cure for septicasmia due to penicillin-sensitive staphylococci, e.vcept in extreme 
infancy. Let us hope that the last qualifying clause can soon be omitted. 

(2) Delirium: Three of our 14 children were delirious when first seen. All these 
emerged from delirium after three to four days of treatment. 

(3) The temperature is .slow in responding to penicillin treatment and returns gradually 
to normal only after some days. An initial fall to normal on the first or second day of 
treatment is not unusual, and is always transient. The temperature sometimes rises 
towards the end of the third week of treatment, but usually falls to normal again 
abruptly when the penicillin is stopped. 

(4) Blood culture, if positive- before the beginning of treatment, insatiably proves sterile 
five days after the beginning of treatment, and frequently earlier still, 

(5) Metaphyseal infection: By withdrawing daily specimens of pus from the infected 
marrow by way of an indwelling intramedullary needle, it has been shown that the 
marrow cavity becomes sterile in eight to twenty (average fourteen) days, whether penicillin 
is given by the local intramedullary or the distant intramuscular route. 

(6) Leucocyte count: The white count begins to fall much later than the temperature. 
Indeed, the leucocytosis diminishes only after the infected narrow is cleared of organisms. 
If metaphyseal puncture were not employed to govern the duration of treatment, a falling 
white count might be taken as an index of marrotv clearance, and as a sign that penicillin 
might safely be discontinued. 

(7) Swelling and tenderness : These have sometimes continued for some weeks after 
cessation of treatment, swelling outliving tenderness. 

(8) Return of function: Weight-bearing has not been permitted until substantial 
reconsolidation is radiologically obvious in the diseased bone. After osteomyelitis of 
the tibia, weight-bearing has been permitted as early as five weeks, and the patient has 
shortly afterwards been satisfactorily ambulant. After infection of the upper femur, 
weight-bearing has been necessarily postponed until twelve to sixteen weeks or even more 
after the onset of the disease. The dangers of early tveight-bearing are real; I know of 
one instance in which pathological fracture of a humerus was occasioned by too-early 
movement in bed. 

(9) Complications; In my own patients, such distant complications as renal infection 
and lung infection have resolved under general penicillin treatment. Suppurative peri- 
carditis has not occurred in my personal series, but in one patient of Professor Learmonth’s 
whom I had an opportunity of seeing, and who suffered from a blood infection and 
general osteomyelitis, a suppurative pericarditis healed completely with repeated aspira- 
tion of pericardial pus, and penicillin replacement, concurrently with generalized penicillin 
administration. 

Of the local complications, suppurative arthritis has been the most serious. Mv own 
series includes three cases of suppurative arthritis of the hip proved by puncture. All 
of these recovered. Two obtained a return of full movement at the hip, and were 
walking perfectly after twelve and sixteen weeks respectively. In the third case, healing 
was by ankylosis, and the child is now walking well ten months after onset of the 
disease. In the previous 9 cases of suppurative arthritis of the hip treated before 
penicillin in the same charge, 4 died, 4 still require treatment from time to time two to 
four years after the onset of disease, and only one spent less than eighteen months in a 
hospital bed. 

(10) Relapse: Recurrence has not yet occurred in our series, and our evidence of 
marrow sterility is so conclusive that we do not expect it. It is well to remember, how- 
ever, that formerly relapse was a common feature of osteomyelitis, and we have hardlv 
had time to see it vet. 

(e) The course of ilie disease as altered by penicillin.— Out conception of the palho- 
logy' of acute osteomyelitis modified by penicillin administration depends on marrow 
puncture in the initial stages of the disease, and, later, on the radiological appearances 
Marrow puncture shows clearly that organisms disappear from the metaphysis some 
tourteen days after the commencement of treatment. Onlv at this time, or a little before 
It, do X-ray signs of bone disease appear. The initial sign of an area of translucencv 
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in the metaphysis appears now as it did\in prepenicillin days. .M^ith it there is a thin 
line of subperiosteal new bone. This new subperiosteal layer, hou'cver, increases little 
in thickness, and a dense involucrum is exceptional. Decalcification proceeds, however, 
and the shadow of the bone architecture is lost. There is a curious time lag between 
infection and radiological appearances, and dccalcification is maximal some weeks after 
all infection has disappeared from the marrow. The lack of the dense shadow of a 
thick involucrum exaggerates the tran.sluccncy of the shaft, and an infected bone treated 
by penicillin looks more tenuous and ghostly than an infected bone which is allowed 
to proceed through its natural and unmodified pathological course. We merely see 
more clearly now the radiological appearances w'hich were present in the infected bones 
in the old days, but were then masked by the density of the .surrounding involucrum. 
Decalcification seems to be a necessary .sequel of bone infection, even when infection is 
shortlived. W^hether the bone lamella: disappear to be temporarily replaced by granu- 
lation tissue, or whether the lamellar structure remains, merely losing its calcium salt, 
must be a matter of conjecture; yet the reappearance, of a normal architecture, 'com- 
pletely calcified, sometimes occurs so soon — within two months of complete decalcification 
— that one is forced to the conclusion that the process of rarefaction is one of dccalci- 
fication of lamella: which are themselves left inttict. 

Sequestrum formation has been almost entirely absent in my series. In one case of 
osteomyelitis of the tihia a tiny sequestrum appears to have formed, so small that 
absorption seems likely, and surgical interference unnecessary. Massive sequestration 
of infected bone has been reported in the literature of the penicillin treatment of 
osteomyelitis, but appears to have occurred only when general penicillin administration 
has been supplemented by extensive local intervention on the infected bone. 

In giving this paper I have been only the mouthpiece of a team of workers under the 
general direction of Professor J. R. Learmonth. The bacteriological investigations were 
performed in the Bacteriology Department of Edinburgh University (Professor T. J. 
Mackie). Most of the clinical details have been superintended by Dr. I. W. J. McAdam, 
the bacteriology by Dr. J. P. Duguid. A part of the penicillin used was provided by 
the Penicillin Clinical Trials Committee of the Medical Research Council. 


Dr. Martin Bodian [Abridged]: Dosage. — The problem of dosage of penicillin in infancy 
was investigated at the Hospital for Sick Children, Great Ormond Street, since February 
1944, W'hen the Penicillin Trials Committee allowed a small monthly quota of penicillin 
for this purpose. 

It is generally knowm that penicillin is excreted rapidly by the kidneys in the adult 
and that traces only or no penicillin at all can be found in ’the blood three hours after 
an injection of the standard dose of 15,000 units. This .applies equally to bigger children. 
It is also known that impaired renal function leads to prolonged retention of penicillin 
in the body. This observation has guided us in our efforts to space penicillin more 
widely in infancy, when renal function is not fully established. 

Penicillin was given in four-hourly intermittent dos'es, mainly, by the intramuscular 
route and the dosage calctdaled on the basis of 1,000 nnits per pound expected body- 
■weight' in twenty-four hours. The linking of dos.age to the expected body-weight is an 
alteration of Florey’s original recommendation for the treatment of infants, and .so is 
the four-hourly spacing. The e.xpected body-weight .should be calculated from the birth- 
weight of the infant and its age. This is particularly important in dehydrated infants 
w’ho need more penicillin than W'ould be given them according to their actual weight. 
One has not aimed at mathematical precision in working out the dosage, but has chosen 
the nearest convenient round figure above the calculated dose.' 

Solutions were always made up in normal saline to contain one dose in 1 c.c., and 
injections made to coincide w'ith feeding times which is an obvious advantage of the 
four-hourly intermittent spacing. 

Ncarlv 200 penicillin estimations were carried out w’ith scrum of 57 infants to sec 
whether this scheme of dos.ige was adequate. Adequate and not optimal do,s,age was 
what we aimed at, since penicillin was very restricted in supply. The penicillin levels 
were carried out by the modified slide method described by Garrod and Heaticy [I] 
which is convenient for use in infants as it requires only 2 to 3 drops of scrum. 

Bacteriostasis at the end of three and four hours or even after three hours onl)’ was 
considered adequate enough a level in the great majority of cases. 
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TABLE I.— ANALYSIS OF 200 PENICILLIN LEVELS IN SERUM OF 57 INFANTS UNDER 1 YEAR. 
DAILY DOSE 1.000 UNITS PER POUND EXPECTED BODY-WEIGHT FOUR-HOURLY LM. 


Interval after 
injection 


Kumbcr of samples with inMbidon powers up to 
dilution of 

1:1 1:2 Itl 1:S 


4 hours 
complete 
bacteriostasis 


2G 5 1 

Total 34 cases (equals 60%) 


Group I 
Comfilete 
bactenostasis 
after 4 hours 


4 hours 
partial 

bacteriostasis 

.> 

/ 

3 hours 
complete 
bacteriostasis 

5 


3 hours 

partial 

3 

Total 10 cases (18%) 

bacterostasis 



3 and 4 
hours 


No inhibition 


Total 13 cases (equals 22%) 


Gr<n<p // 
Partial 
bacteriostasis 


Group III 
No 

bacteriostasis 


60% of the cases showed complete bacteriostasis at four hours; 18% were partially 
bacteriostatic and 22% were not bacteriostatic after three and four hours. The- cases 
in the partially bacteriostatic and non-bacteriostatic groups made equally satisfactory 
clinical progress as the infants in the completely bacteriostatic group. Of the thirteen 
non-bacteriostatic cases, eleven recovered completely from their infections and two died; 
one from bilateral otitis media and mastoiditis, due to Staph, aureus and complicated 
by nephritis and one from B. coli peritonitis following an e.'ctensive staphylococcal cellu- 
litis. 

The argument of the less efficient kidney applies to premature infants even more than 
to full-term ones. Penicillin was therefore given to five premature infants at six-hourly 
intervals. The serum of all of them was completely bacteriostatic six hours after injec- 
tion of penicillin. 

Methods of administration . — For systemic treatment the intermittent intramuscular 
route is the method of choice in infancy. It disturbs the infant but slightly if coincid- 
ing with feeding times, and the risk of secondary infection at the site of injection is 
negligible. The continuous intramuscular drip is not recommended in infants because 
of the likelihood of secondar)’ infection at the site of the needle by e.xcreta. Penicillin 
was given intravenously in our first cases, every four hours into the rubber tubing near 
the needle, but an increased tendency to thrombosis of the limb was noted. This route 
was therefore abandoned since maintenance of hydration of infants on penicillin is most 
important. Many infants tend to pass large quantities of urine whilst on penicillin 
treatment, an observation which has been made repeatedly. They do not gain weight 
during the course of treamient and their state of hydration has to be watched very 
carefiuly. 

Local application of penicillin was given in addition when indicated. 

(1) In three cases of septic artltritis penicillin was given intra-articularly as well as 
intramuscularly. Generally one systemic dose every twenty-four to forty-eight hours 
and sterilization of the joint cavity was achieved after seven days in all cases. No 
detectable amount of penicillin was present in the joint after forty-eight hours. 

^2) In one case of meningitis, due to relatively penicillin-resistant htemolytic strepto- 
coccus, penicillin was given intrathecally to supplement extensive systemic penicillin 
and sulphonamide treatment. One systemic dose of 4,000 units , was injeaed every 
twenty-four to fony-eight hours and 1 to 2 units of penicillin were present after twenty- 
four hours, but no detectable amount after forty-eight hours. 

(3) Penicillin was given into the diseased boiie cavity in three cases of osteomyelitis 
eveiy day to start with, and then eveiy two to three days, combined with systemic 
treatment. Aspirations were sterile after one to two weeks in all the cases. 

{41 Penicillin was injected into the pleural cavity in one case of empyema. 

(.S) In several cases of staphylococcal conjunctivitis, penicillin was applied locally in 
a solution containing 500 units per c.c. with verv- great success. 

(6) Penicillin was applied to 'the skin as a cream containing 100 to 250 units per 
gramme. A variety of cases of pyoderma were treated. Better results were obtained 
when local treatment was combined with systemic treatment. 

Selection of cases.— It is important to select cases for penicillin treatment carefully bv 
chmeal and bacteriological means. Every infant had a number of routine investi-rajions 
earned out such as; rectal swab, post-nasal swab, swabs taken from all sites of obvious 
Auc. — Dis. I.y Child. 2 
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infection, and a blood culture taken by the internal jugular vein technique. Cultures 
were made on suitable media and at the same time penicillin-.sensitivity tests carried 
out by the agar cup method. 

If the infant was thought to be likely to benefit from penicillin, treatment was com- 
menced immediately after all necessary investigations had been initiated. Then after 
one to two days, the position was reviewed in the light of bacteriological results and 
treatment carried on or discontinued as indicated. This meant some wastage of the 
drug, but it has paid a good dividend in the long run to start treatment before major 
damage had been done. This lesson w.as learnt from the sad experiences at the begin- 
ning of the series when penicillin was in very' short supply and sulphonamidcs were 
given prolonged and often unsuccessful trials before resorting to penicillin. 

Complications. — A period of plenty of penicillin is fast approaching and a warning 
against its unrestricted use in infants may not be untimely.- Although penicillin has 
not given rise to any toxic reactions in our h.mds, it has in not less than 18 cases out 
of 54, that is in one-third of the cases, paved the way for secondary infections, by 
Gram-negative penicillin-insensitive bacilli. 

This does not include cases where Gram-negative bacilli were found in the course of 
penicillin treatment by bacteriological means only, but did not lead to any actual clinical 
disease. 

B. coli was found ten times, Bact. friedldnder five times. Pseudomonas pyocuanea four 
times and Proteus vulgaris once. Urinary infections, middle-ear and mastoid infections, 
bronchopneumonia, bacteritemia- and peritonitis were caused by these’ organisms. These 
infections have at least contributed to death in six cases. There is some evidence that 
these Gram-negative bacilli are normally inhibited by staphylococci, streptococci, &c., 
and that they become uninhibited by the death of penicillin-sensitive organisms. 

For the purpose of evaluating penicillin we have tried , to keep clean' penicillin cases 
and added sulphonamidcs only on evidence of secondary 'infection by penicillin-in- 
sensitive organisms. In view of the very real danger of secondary infection in infants, 
we feel justified in recommending combined penicillin-sulphonamide treatment from 
the very start. On the occurrence of a secondary infection penicillin should not be 
discontinued unless one can be reasonably certain that the primary infection has_ been 
dealt with successfully. In two cases of our early series we .have discontinued penicillin 
after a short course on the discovery of a secondary infection, and at post-mortem we 
were faced with evidence of continued, severe, primary infection. 

Analysis of cases. — A variety of conditions arc included in a series of 62 cases, 57 of 
which were infants under the age of 1 year. 

TABLE II.— ANALYSIS OF CONDITIONS TREATED. TOTAL OF C2 CASES, 57 OF WHICH WERE 

INFANTS 

(IJ Bactcriamia 21 cases 

(2) Septic arthritis 3 cases 

(3) Ostcomyeiitis 10 cases 

(4) Neonatal sepsis 3 cases without bacterifcmia 

(5) Lung infections 0 cases 

(6) Congenital s^hilis '4 cases 

(7) Severe cellulitis 3 cases 

C8) Tetanus 2 cases 

(0) Diarrhcra & vomiting 21 cases 

' (10) Meningitis 1 case 

>A number of cases’ 

(1) Bacterixinia. — In 14 of die 21 cases in this group coagulase-positive Staphylococcus 
aureus was isolated from the blood-stream, in 3 cases beta haunolytic streptococcus. 
Lancefield Group A, in I case both Staphylococcus aureus coagulase-po.dtive and beta 
htemolytic streptococcus, Lancefield Group A, in 1 case pneumococcus and in 2 cases 
coagulnse-ncgative staphylococcus albtts. 

The ages of the infants in this disease group varied from 4 days to 1 1 ^4 months. _ Two 
had sepdc arthritis, one osteomyelitis, others presented with otitis media, mastoiditis, 
sepsis of the eye, umbilical sepsis, lung infection, pyoderma, nasopharyngitis and six 
presented as diarrhoea and vomiting. 

Fifteen of these cases or 71% made a complete recovery'. Of the 6 infants who died 
I had penicillin for less than forty-eight hours, 2 for four days only; this was early in our 
series and prolonged and extensive sulphonaniide treatment liad been tried. unsuccess- 
fully, and the use of penicillin thus delayed. In the 3 remaining infants the blood- 
stream was cleared of penicillin-sensitive organisnis, but in I case pseudomonas j>yo- 
evanea was isolated from it. At post-mortem an abscess cavity in the heart muscle 
and bronchopneumonia with lung abscesses were found. Pseudomonas pyocyanca was 
grown from all these lesions. 


All infants 

All infants (2 included under (1) 
7 infants (1 included under (1) 

7 infants (4 included under (1) 
All infants 

All infants. No baetcrizemia 
1 infant 

(0 included under (1) 

1 infant 
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Baby J. S.; aged 3 weeks, had been circumcised when ' 8 days old. The wound had 
become infected, the infant became jaundiced and developed retention of urine. Staph, 
aureus was grown from the blood-stream, from an abscess on the arm and from the 
purulent urine. One lung was consolidated. Penicillin was given for eighteen days; 
2,000 units four-hourly. After initial improvement the infant developed a spontaneous 
pneumothorax in the diseased lung .and was thought to be beyond hope. Needling of 
the pneumothorax, however, saved it at this stage. Blood culture became negative on 
the fifteenth day only. The infant developed an intercurrent B. coli urinary infection 
which %vas treated with sulphonamide. In the fifth week the infant had a relapse and a 
perirenal abscess, growing Staph, aureus, was incised and ^penicillin given for another 
eleven days. The infant made an uninterrupted recovery. 

In the two cases of Staph, albtts septicmmia the organism was grown from the blood- 
stream on repeated occasions. It was also grown from the sites of local infection, 
middle ear in one case, umbilicus, conjunctivje, vagina and skin in the other case. 
Prolonged courses of penicillin were necessary to sterilize' the blood-stream. 

(2) Osteomyelitis . — Of ten cases with acute osteomyelitis, aged 4 weeks to 7 years, 1 
had a positive blood culture to Staph, aureus, but 9 had negative blood cultures. In 6 
cases Staph, aureus -was the organism responsible; in 3 cases X-ray evidence, hut no 
bacteriological evidence could be obtained. In 1 case no X-ray or bacteriological evi- 
dence was obtained, that is one month after onset of the disease. A course of systemic 
penicillin treatment lasted between one and two weeks. Pus was aspirated in 3 cases 
and replaced by penicillin. Sequestra were removed in 2 cases. 5 cases had systemic 
penicillin only. " 

All the children have completely recovered clinically. Five have normal X-rays now, 
that is three to ten months ^er the illness. Four show sclerosing bone but no "definite 
abscess or sequestrum formation. One case is clinically cured and has shown no abnor- 
mality of bone in the X-rays after five weeks of follow-up. 

• (3) Congenital syphilis . — Four cases belonged to this group. One child had been given 

full. doses of peniciUin according to weight from the commencement of treatment. 
Since the clinical response was favourable in the beginning, followed by a rapid deteri- 
oration it was thought that this may have been caused by too e.xtensive action of 
penicillin on the spirochsetes, and treatment was started in following cases with veiy 
small doses. The course was spread over three weeks, giring the weight equivalent of 
an adult full course of 2-4 million units. 


TABLE lit 
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Baby J. M. — Under penicillin treatment the clinical condition improved steadily, the 
rash disappeared, the rhinitis cleared, the liver land spleen decreased in size and the 
W.R. titre fell gradually. Ten weeks after the beginning of treatment, the W.R. was 
negative, the Kahn 1 plus positive. The X-ray changes of the bones -had cleared up. 
After seven months the child is clinically normal, its W.R. and Kahn are negative. 


Discussion and Summaby 

Two hundred penicillin-level estimations in serum of infants were analysed and a 
dosage scheme suggested — 1,000 units per pound expected body-weight in twenty-four 
hours, divided into four-hourly intramuscular doses.- The incidence of Gram-negative 
bacillary, secondary infections is discussed. 

The importance of adequate bacteriological investigations is stressed and combined 
penicillin and .sulphonamide treatment is suggested pending the results of bacterio- 
logical investigations. An analysis of the cases treated emphasizes the prevalence of 
staphylococcus in serious neonatal infections, and the importance of penicillin treatment 
in those cases. Good results were obtained in cases of septicremia and bone and joint 
sepsis. 

A dosage scheme is suggested for congenital syphilis. Early results were encouraging, 
but follow up for many years will of course be necessary before the value of penicillin 
can be finally assessed. 

A rather mixed group of cases of diarrhoea and vomiting was treated for relatively 
short periods. Under these conditions, results were not encouraging. 


This work was carried out with Drs. W. W. Payne and P. Brand. I acknowledge grate- 
fully the co-operation of the Honorary Medical and Surgical Staff and also the Nursing 
staff of the Hospital for Sick Children, Great Ormond Street. C. A. Cole. A.I.M.T., gave 
_me valuable technical assistance. Miss Nora Hair kindly helped me in compiling the 
paper. 
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[May 26. 1945] 

Meeting Held at St. Helier Hospital, Carshalton 
, Cases shown by Dr, J. N. O’Reilly 

(1) Diaphragmatic Hernia (X-rays only). 

(2) Diaphragmatic Hernia (Eventration) with Lipodystrophy. 

(3) Diaphragmatic Hernia Simulating Intrathoracic Tumour. 

(4) Diaphragmatic Hernia with Multiple Deformities 

(5) Cerebral Tumour — Surgical Removal (Dr. M. P. Pott for Dr. J. N. O’Reilly). 

(6) CEsophageal Stenosis 

(7) Congenital and Familial Ptosis. 

(8) Steatorrhoea with Anjemia, 

(9) Lipodystrophia Progressiva. 

(10) Polycystic Disease with Leukiemia. 

(11) Foreign Body in Duodenum. 

(12) Hemihypertrophy. 

(13) Br. abortus Meningitis (Dr. Pott for Dr. O’Reilly) 
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[March W, 1945] 

Physical Methods in the Management of Septic Conditions 


{Resume of Introductory Remarks to a Clinical Meeting held at St. Thomas’s HosfitaJ) 


Mr. J, M. PuUaa; The damage caused by septic processes and consequent disabilities can 
be reduced by the rational use of physical methods as adjuncts to appropriate surgery. 
The more mechanically cotnple.v the structures involved in inflammation, the greater 
the danger of poor end-results. This is particularly well illustrated in the case of the 
hand. Whereas absolute rest appears to assist defensive reacdon and Co minimize the 
risks of spread of infection, it rapidly conduces to stiffness. It is, therefore, essential 
to strike a balance between complere rest and repeated mobilization of stnirtures con- 
cerned in movement. 

Constant vigilance is of the highest importance, not only to detect early signs of compli- 
cations and to take steps to avoid them, but also because, in a very few instances, physical 
methods appear to have been the cause of a flare-up. 

Dr. P. Bauwens: If we regard the application of poultices, fomentations, &c., as forms 
of physical therapy, it can be said that physical therapy has for several centuries played 
a valuable part in the treatment of septic conditions. 

It is probable that, in future, physical methods will increasingly be called upon to take 
their place by the side of surgical measures which they cannot replace. If so, it is one 
of the aspects of physical medicine which wiU demand team work involving the surgeon, 
the bacteriologist, and the specialist in physical medicine. 

The physical management of septic cases is not limited to the mere prescription of one 
or two measures; it entails the outlining of a course of treatment which may require 
constant modification as the condition progresses. 

From the point of view of physical treatment and also for the sake of convenience, a 
septic condition can be considered to pass through four arbitrary phases. (1) The acute 
stage; (2) resolution; (3) repair; (4) restoration of function (or rehabilitation). A latent 
stage preceding the acute stage might be added. ’ 

The routine treatment mav be outlined as follows; 


1st Stage {Acute). 

(a) Rest, by extensive immobilization — e.g. Elastoplast to skin after suitable preparation. 
Plaster of Paris slat. 

(&) Local pyrexia by means of low intensity U.H.F. (ultra high frequency’). 

(c) Movement — active if possible. 

(^ Improvement of general condition by esopfaylactic doses of U.V.R, (ultraviolet 
radiation) (Ej reaction, in sections). 

2nd Stage '{Resolution). 

Slough, if any, separates. Acute symptoms regress. Danger of spread is decreased. 

{a) Rest by immobilization, restricted to affected part and immediate vieinitv, 

(?>) Local pyrexia. 

(c) Movement — active if possible. 

3rd Stage {Repair). 

Slough and necrotic tissues have been expelled. Granulation starts. 

(a) TJ.V.R. 4th degree doses to the raw areas once or twice a week, to being about 
production of repair hormones (Nntini and Loofbourow)- 
ib) Packing and dressing ivith cod-liver oil. (O.vidiring properties of C.L.O., due to 
unsattusited nature of oil.) « ^ i 

(c) Discard of rigid splinting, provided mot'ement does not interfere with proliferation 

Movement may be restneted bv other less drastic methods. ^ 

(d) Active movements. 

4t/j Stage {Restoration of Function). 

In most cases the earlier pan of this stage overlaps the latter parr of the preceding staee 
.Aug.— Phys. .Med. 1 v r s gv. 
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but appropriate treatment is started as soon as permissible. Tlic methods employed in tlie 
3rd stage may therefore be continued. 

{a) Heat in suitable form, if indicated, to increase local temperature and produce 
hypermmia. (U.H.F., radiant heat, wax baths.) 

(b) Exercises, occupational therapy, to promote movement. 

The routine plan just outlined may be supplemented by other physical methods when 
indicated, and modified to suit the existing circumstances. For instance: 

OLdema, which constitutes a great hindrance to repair processes and also to mobility, 
can be controlled by means of massage, elev'ation of the limb, faradism under pressure, 
firm bandaging. (Crepe bandages, elastic webbing, Elastoplast or semiplast.) 

Adhesions — contracted scar tissue — keloid and persistent induration can be attenuated 
by means of iodine ionization in superficial conditions, or X-ray therapy when deeper 
structures are involved. 

Circumscribed allergic skin reactions such as are occasionally encountered in the course 
of localized infections (erysipeloid) appear to respond to the electrical introduction of 
the adrenaline and calcium ion into the affected regions. 

Wliile on the subject of electrical introduction of ions, I should 'like to mention that, 
in collaboration with my surgical colleagues, we have for some time made use of what 
might be termed “electro-chemodierapy”. As is vaguely implied, electricity is employed 
to drive ions possessing tlie property of inhibiting pathological organisms into affected 
tissues. ■ ‘ 

Of the sulphonamide group, of drugs, sodium sulphathiazole, and sulphacetamid'e are 
on U'ial and appear to be giving gratifying results. 

More recently, we have used sodium penicillin. Both the technique and the posology’ 
are still the objects of c.xperimentation, but I think this method of treatment may prove 
of value in conjunction with surgery when it steps out of the experimental phases. 

At all times the patients remain under the surgeons-in-charge. To them I am indebted 
both for entrusting me with the physical treatment of tlieir cases and for allowing me to 
demonstrate the methods used. I am particularly grateful to hfr. R. H. Boggon who is 
in charge of the segregated septic cases in this hospital. 


[April 14, 1945] 

The Physical Basis of Radiant Heat Therapy 

By DAtTt) S. Evans and K. Men’delssohn’ 

(Prom the Nuffield Department of ■Clinical Medicine, Oxford Unhersily) 

In clinical usage the term “radiant heat” usually refers to radiation in tlie red end of 
the visible spectrum (0-65 — 0-73 ff) together with the invisible infra-red rays 

(0-73 pt ~ 10 fi). As a physical phenomenon infra-red radiation is distinguished from 
X-rays, ultraviolet rays and visible light only by its greater wavelength. All these 
radiations are electromagnetic waves and represent a flow’ of energy emanating from the 
radiation source. The intensity of such radiation is determined by the quantity of heat 
developed in a body (known as a black body) which absorbs all the radiation falling 
on it. 

How’ever, although these various types of radiation can all be put into the same class 
of physical phenomena, their physiological effects, and hence their clinical applications, 
are w'idely dilferent. For example, a physiological reaction, such as the production of 
vitamin D, which can be brought about by irradiation with feeble ultraviolet radiation 
cannot be effected at all by infra-red rays, even with intensities a thousand times as 
great. Many similar examples, illustrating the great variety of effects which are pro- 
duced by different kinds of radiation, could be given, but they can all be reduced to a 
fairly simple scheme by considering the physical nature of the phenomena. 

The difl'ercnce in action between .short- and long-wave radiation can readily be under- 
stood bv reference to the quantum theory, which states that radiant energy is not to be 
rcearded as a continuous stream, but is made up of “atoms’’ (quanta) of radiation, each 
of energy f = 1“' where h is a constant (6-6 .X 10-27 erg seconds) and is the frequency 
' ' c 

of the radiation ( 

^Working %nth a personal grant from the AJcdical J^escarch Council. 
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This shows that quanta are not all of the same energy, but those of shorter tvavelengtb 
(higher frequency) are bigger than those in long-wave radiation. Since the constant h 
is of very small size, the discontinuous nature of radiation is not apparent to our gross 
senses, but this property becomes of primary importance when the effect of radiation 
on atoms and molecules, including those of living tissues, has to be considered. In 
general, radiant energy is taken up by agglomerations of molecules in the form of an 
increased vibration of these moiecnies; that is to say, there is an increase in their tempera- 
ture. However, if quanta of sufficient energy, depending on the particular species of 
molecufe, are supplied, they may be able to effect a struaural change in the molecule 
itself, that is, the radiation will produce a chemical change. It now becomes clear why 
a few quanta of ultraviolet radiation (whose energy is large since the radiation is of 
short wavelength) can produce an effect which can never he produced by even an 
enormous number of the smaller infra-red quanta, the reason being that the latter con- 
tains no single quantum big enough to effect this particular chemical change in the 
molecule. 

It is true that the greater part of the energy- of ultraviolet radiation, or the still shorter 
X-tays, goes into producing a rise of temperature when these rays are absorbed by the 
tissues, but the striking effects produced by the few quanta involved in chemical reactions 
overshadow this thermal effect. The particular property which distinguishes infra-red 
radiation on the other hand is that, when absorbed in the tissues, it produces no specific 
reaction and causes nothing but a rise in temperature. 

This statement' seems fairly safe, since the therapeutic effects, such as vasodilatation, 
t increase in surface circulation, and desensitization of nerve ends, which are produced 
bv infra-red, can he explained by the ri.'e in temperature of the tissues. This distinaion 
between specific and non-specific energy absorption by the tissues, which is explained 
by the quantum effects, makes it (dear why we refer to infra-red radiation as “radiant 
heat”; the expression implies that we can with impunity supplv so much energt' to the 
patient that he registers the increased molecular vibration as heat sensation, bto sudd 
course is possible with ultra'violet or X-rays because the attendant specific chemical 
reactions produce harmful effects at intensities far too low to cause a noticeable increase 
in temperature. It is significant that the total energy taken up by the patient in a 
single treatment with ultraviolet amounts to about 10 calories only, whereas as much as 
25,000 calories may be administered in a single local treatment with infra-red and up 
to 200,000 calories in a single general treatment with an apparatus such as a radiant 
heat cradle, 'The lack of specific action of infra-red radiation, and the absence of insidious 
chemical changes such as are produced b;- even small doses of shon-wave radiation, 
provide an ideal process for pumping energv- into the patient. The same fact shows 
that we are unlikely to produce any therapeutic effects with infra-red except bv energv 
doses much larger than those employed in X-ray and ultraviolet therapy, harge doses 
of infra-red will have to be administered with a cenain amount of care and control, 
for, in general application, they may become comparable with the normal energy excretion 
of the whole bedy, and even in local application clinically effective doses of infra-red 
are likely to tax severely the capacity of die body for energy removal from the irradiated 
area. 

Our first task must therefore be to determine the total energy flow received by the 
patient. The quality or “colour” of the radiation will have a certain effect, but, because 
of the non-specific nature of the effects of infra-red radiation, this factor will not be of 
the same crucial importance as it is in the case of short-wave radiations. Tlie chief 
danger associated with the administration of infra-red radiation is that of giving an 
overdose sufficient to upset the processes of encigy removal from the body. This means 
that an error of a few per cent, in the estimation of the applied radiant hkt is not likelv 
to lead to serious consequences, and a verv high accuracy is therefore not required o'f 
an indicator for use in clinical practice. 'On the other' hand, neglect of cenain, not 
immediaielv obtious, physical factors, can, as we shall see, lead to the applicntion of 
doses up to 200% larger than is intended, and we must therefore make a brief analvsis 
of the physical factors involved. 


First, we consider the sources from whidi the radiation comes. Anv heated bodv ' 
emits radiation, and, if radiation reflected from its surface be neglected, the amount and 
waveleng^s of the emitted radiation depend only on the absolute temperature of the 
body. The energy ernitted from one square centimetre of the surface of a hot body 
(srnctly a black bodv in the sense used above) in various wavelengths and for a series 
of temperatures is shown in fig 1. The eun'es for different temperatures all hare a 
similar shape, but Ae wavelength in which the maximum energy is emitted becomes 
shorter the hotter the surface. The total energy emitted at each temperature is repre- 
sented by tbe area under the .appropriate curve, and, since the curves do not intersect. 
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but appropriate treatment is started as soon as permissible. Tire methods employed in the 
3rd stage may therefore be continued. 

(rt) Heat in suitable form, if indicated, to increase local temperature and produce 
liyperKmia. (U.H.F., radiant heat, wax baths.) 

(b) Exercise.?, occupational therapy, to promote movement. 

The routine plan just outlined may be supplemented by other physical methods when 
indicated, and modified to suit the existing circumstances. For instance: 

CEdeina, which constitutes a great hindrance to repair processes and also to mobility, 
can be controlled by means of massage, elevation of the limb, faradism under pressure, 
firm bandaging. (Crepe bandages, elastic webbing, Elastoplast or scmiplast.) 

Adhesions — contracted scar tissue — keloid and persistent induration can be attenuated 
by means of iodine ionization in superficial conditions, or X-ray therapy when deeper 
structures are involved. 

Circumscrihed allergic skin reactions such as are occasionally encountered in the course 
of localized infections (erysipeloid) appear to respond to the electrical introduction of 
tlie adrenaline and calcium ion into the affected regions. 

While on the subject of electrical introduction of ions, I should 'like to mention that, 
in collaboration with my surgical colleagues, we have for some time made use of what 
might be termed “clectro-chcmotlrcrapy”. As is vaguely implied, electricity is employed 
to drii'e ions possessing die property of inhibidng pathological organisms into affected 
tissues. . • . 

Of die sulphonamide group, of drugs, sodium sulpha diiazole and sulphncctamide are 
on trial and appear to be giving gratifying results. 

More recendy, we have used sodium penicillin. Both the technique and the posology 
are still the objects of experimentation, but I diink this method of treatment may prove 
of value in conjunction with surgery when it steps out of the experimental phases. 

At all times the patients remain under the surgeons-in-charge. To them I am indebted 
both for entrusting me with die physical treatment of their cases and for allowing me to 
demonstrate the methods used. I am particularly grateful to Mr. R. H. Boggon who is 
in charge of the segregated septic cases in (his hospital. 


[April 14, 194S] 

The Physical Basis of Radiant Heat Therapy 

Bv Da^td S. Evans and K. Mendelssohn’ 

(From the Shtffield Department of .Clinical Medicine, Oxford University) 

In clinical usage the term “radiant heat” usually refers to radiation in the red end of 
the visible spectrum (0-65 ^ 0-73 /t) together ivith the invisible infra-red rays 

(0-73 /ti — 10 fi). As a physical phenomenon infra-red radiation is distinguished from 
X-rays, idtraviolet rays and visible light only by its greater wavelength. All these 
radiations are electi-omagnetic waves and represent a flow of energy emanating from the 
radiation source. The intensity of sucli radiation is determined by die quantity of heat 
developed in a body (known as a black body) which absorbs all the radiation failing 
on it. 

However, aldiough these various types of radiation can all be put into the same class 
of physical phenomena, their physiological effects, and hence their clinical applications, 
are widely different. For example, a physiological reaction, such as the production of 
vitamin D, which can be brought about bv irradiation with feeble ultraviolet radiation 
cannot be effected at all by infra-red rays, even with intensities a thousand times as 
great. Many similar examples, illustrating the great \’ariety of effects tvhich arc pro- 
duced bv different kinds of radiation, could be given, but they can all be reduced to a 
fairly simple scheme by considering the physical nature of the phenomena. 

The difference in action between short- and long-wave radiation can readily be under- 
stood bv reference to the quantum theory, which states that radiant energy is not to be 
regarded as a continuous stream, but is made up of “atoms” (quanta) of radiation, each 
of energy « — hr where h is a constant (6-6 X I0 -~ erg seconds) and is the frequency 
c 

of the radiation ( r = Y )• 

^Working with a personal grant from the Medical Research Council. 
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the flow of radiation, coming from alt directions which would pass through a unit 
surface in the place of the patient’s skin, and he should determine the amount of this 
energj’ received by direct measurement with a suitable instrument and not attempt to 
deduce it from such data as the power of his treatment lamp. 

As a clinical unit suitable for specifying the energv- received by the skin of a patient 
we have adopted the gram-calorie passing through a square centimetre in one minute. 
Since this definition, containing tm energy, an area and a time, is somewhat cumbersome, 
we propose the short and simple name pyron for this urut.i 
As an example of the various physical iactors which play a part in producing the 
total energy flow received by the patient we take an infra-red source in common use — 
the radiant heat cradle. This has been discussed in detail elsewhere (Evans and Mendel- 
ssohn, 1944) and we therefore confine ourselves to the main features. An element of 
the skin of a patient beneath the cradle receives radiation from three different types of 
source: (i) the filaments of the lamps: (ii) the glass envelopes of the bulbs; and (iii) 
the metal background of the cradle. 

Sources (i) and (ii) radiate at full strength widiin about a minute of switching on the 
cradle, but source (iii) onlv reaches its power after more than an hour, when the metal 
background has reached equilibrium. Although it radiates from each square centimetre 
of its surface only about one-thousandth of the energy emitted by one square centimetre 
of lamp filament, the metal background is so e.vtensive that it occupies a considerable 
part of the radiating hemisphere, and we must not, as has sometimes been done, neglect 
its contribution to the flirx received by the patient. In fact, it has been shown, both by 
computation, and by direct measurement, that a square centimetre of skin in the centre 
of the cradle will receive about 0-5 pyron from sources (i) and (ii) and about 1 pyron (all 
in long-wave infra-red) from source (iii). In other words, a patient put under the cradle 
will receive three times as much radiation after an hour as he did at the beginning of 
the treatment. Thus, if the initial conditions under the cradle had been taken as those 
specifying the treatment, it is clear that, after some time, the patient (or a patient put 
under a similar cradle which had previously been uarmed up) would have received an 
overdose of 200%. The therapist should, therefore, keep this time factor in mind, and 
should check the radiation flux administered to the patient in the course of treatment if 
there is a danger of parts of the treatment source warming up gradually. 

The difficulty of estimating the actual amount of radiant en'ergv- administered is aggra- 
vated by the fact that some of the thermo-tadiometers (instruments for measuring radiation 
flu.x) which have been proposed for clinical use tvill not register any of this large amount 
of long-wave radiation. In order to obtain quick response and a high degree of accuraev, 
glass-enclosed vacuum thermo-elements are sometimes used to measure radiation flux. 
Such an instrument will register accurately the flux received from the lamp filaments, 
but practically the whole long-u-ave flu-x coming from the comparatively cool cradle 
background (cf. fig. 1) is absorbed in the glass envelope and is left unregistered, Mayneord 
and Tulley (loc. cit.), who describe such an instrument for clinical use, stress this deficiency, 
and point out that the thermo-couples so far in use should be employed only in conjunc- 
tion with a source emitting nothing but short-wave infra-red. 

It is felt, however, that anv instrument, the use of which is restricted to cenain physical 
conditions the assessment of which may be difficult for the clinician, will be of rather 
limited practical use, and we have therefore tried to develop a thermo-radiometer which 
will register the total energy, independently of its wavelength. It is fortunate that the 
advantages of the vacuum thermo-couple — ^high sensitivits' and very high accuraev, quali- 
ties most desirable in an instrument for physical investigation — are not essential in an 
efficient clinical indicator. Compared with the intensities registered in many physical 
researches, those employed in clinical work are enormous, and an error of even 10°' 
in estimating the dose is likely to be well within the range of tolerance as between different 
patients. It is clear that a thermo-radiometer which registers infra-red radiation under 
all conditions of clinical treatment within a few per cent, of the true value will probable 
be of greater use to the therapist than an extremely accurate instrument, which, when 
wrongly employed, will indicate only a third of the dose actually administered (e.g.'fig. 4) 
A thermo-element does not in itself register an energy but a temperature, and onlv 
by determining by some primary physical method the radiation flux which will raise 
the receiver element to a given temperature can we calibrate such an instrument If 
we dispense with a glass envelope the receiver temperature is affected, not onlv bv the 
incident radiation, but also by the surrounding air. Its effects are produced in two wavs • 
by heat conduction and by small air currents. The first effea cab iaigelv be eliminated 


‘This is in effect the same unir as that proposed by Skfcreticord and TuUev nW) whn • 

•• of rai&tton » .taw tot it sScJd bo ntiasiSl •• ti f 

Ktt«ds the use of to unit proposed by these authors to iodade where no defiiStctoin of ^ 



intensity 


680 


Proceedings of the Royal Society of Medicine li ' 


the total energy radiated from one square centimeire becomes greater as the temperature 
of the surface IS increased. (The total energy radiated is proportional to the foiirtli 
power of the absolute temperature.) • 

source is to emit it.s maximum radiation in the ultraviolet it must 
y ot 10,000 degrees absolute or more — and a relatively small source will emit 
arnount of energy. The cooler radiation sources, emitting energy chieflv 
infra-red, do not radiate much energy per square centimetre, and a source 
t mg mainly in the far infra-red (say 7 to 8 ;i) must have a considerable area if it 




FIG. 2.'-^Thcrmo-radiomeier. Photogcaph 
shows the receiver. The leads emerging Irora 
the handfe-are the electrica 1 connexions to tw 
calibrated millivoltmeier and the tubes for the 
water cooling. 


I 



FIG. l.-~ReIation between intensity and wavclcngith for radiation from (black) sources at different 
temperatures. The dotted line shows the wavelen^ of maximum intensity for different temperatures. 
The total energy radiated from a surface of given swe at the temperature indicated is propottional to the 
area under the curve. Inset : The areas shown all give the same total emission of radiant energy to 
surroundings at room temperature. 


is to emit an appreciable amount of energy. This is an important consideration for the 
therapist. A point source which would give a beam of radiation cannot be used since 
its output would be far too small, and extended radiation sources will have to be employed. • 
Even when there is no artificial source of radiation a patient is continually exposed to 
the radiation from his surroundings. For example, an undressed patient standing in a 
room at 20° C. receives from all directions tlie radiation appropriate to this temperature, 

■ but his skin, which is at, say, 30° C., will emit more radiation than it receives. Clearly 
what matters for clinical application is not the absolute amount of energy received, but 
the excess over that which the patient will normally receive from his surroundings: in 
addition, when considering the amount of radiation received by a portion of the patient s 
skin, we must take into account all the radiation emanating from within a bemisphyre 
described about tlte skin element under consideration. If, as is often the case, tiiis 
hemisphere contains bodies (e.g. lamps, hot metal .riiields, the walls of the room, &c.) 
at vanous temperatures and at various distances, the radiation from which 'arrivc.s at 
various angles' on the skin, all these factors must be taken into account. It is dear that 
an estimation of the actual clinical dose from a consideration of the effeers of the various 
enerev sources involved may in many cases he quite impossible owing to the malbcmatic.il 
difficulties involved. The quantity on which the clinician should base his treatment is 
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Nothing has been said so far about the reflection of radiation, 'either from pans of 
the source, or from the skin. The polished metal refleaor of a treatment lamp will not 
necessarily reflect the rays from the source to the patient, and, in faa, will only do so 
if the reflector has a particular shape, e.g. that of a paraboloid with the radiation source 
at the focus. If favourable geometrical conditions are absent the amount of reflected 
radiation reaching the patient may be small. In our work on cradles we found that 
reflection played only an insignificant part in producing the flu.x received, because the 
positions of the lamps resulted in multiple reflections in which energ}- was dissipated 
m warming up the cradle background. These considerations are of importance to the 
designer of therapeutic radiation equipment, but need not worry the clinician, for, with 
his thermo-radiometer, he determines the radiation flux actually received by his patient 
irrespective of whether it has come direct from the somce, has been reflected, or is 
secondary radiation from pans of the equipment warmed up by primary radiation from 
the source. 

Reflection by the skin is usually considered to be about 20% of the total radiation 
incident upon it. This again is a point which need hardlv disturb the clinician, for the 
refleaed percentage will he roughly the same for all patients and for all parts of the 
body. If, therefore, treatment is based on determination of radiation doses with a 
thermo-radiometer, and on the clinicallv observed effects of these doses, it is a matter 
of indifference to the therapist whether or not a certain percentage of the radiation has 
been reflected. It is likelv that there will be a variation of the reflection with wave- 
length employed (Oppel and Hardy, 1937), and this, as well as the more important 
question of the dependence of the absorption processes on wavelength (Bachem and Reed, 
1931; Laurens and Foster, 1937), can only be settled by further research. 

In some cases radiant heat is not applied directly to the skin, but through a blanket 
or other covering. In this case the estimation of the energ)- received by the patient is 
not so simple. A certain proportion, probably dependent oh wavelength, of the original 
radiation will be transmitted through the interposed material. The radiation absorbed 
by the material will raise its temperature and cause it to act as a secondary radiator, and 
in addition, there wiU be a transfer of energy by conduction. The last two items ivill 
depend on the temperature acquired by the interposed material and this u'ill depend 
very much on the conditions of treatment. If, for instance, the interposed material is 
free to lose heat by air currents, its temperature, other things being equal, wiU be much 
lower than in still air. The first item, the proportion of incident radiation transmitted, 
tan be determined with some certainty and has been measured by us for a number of 
common materials. Radiation from an incandescent filament lamp (radiation ma.\imum 
~ T5 jti) and from an open electric fire (radiation maximum ~ 3 ,ii) with equal fluxes 
of about 1 pyron were used. Table I gives the percentages of incident radiation trans- 
tnitted fay the materials in the ttvo cases. 


T..\BLE I.~PERCENTAGE OF TKCWEST 

RA0IATION FLUX TTRAKSAUTTED TABLE tX, 


THROUGH VARIOUS MATERIALS, 
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It can be seen that a somewhat greater proponion is transmitted of the radiation from 
the source giving the shorter wavelength. The experiments were checked bv a repetirian 
using about double the radiation flux. The tabulated figures should not be taken as 
indicating more that the order of magnitude of the transmitted proportions. 

The energy received by the patient by conduction and secondar)' radiation will varv 
greatly in different circumstances, and there is no simple way of assessing these contri- 
butions. We have determined them separately in one case. The tbermo-radiometer 
was placed at a given distance from an open electric fire and the flux noted. A piece 
of lint was int^osed close to the receiver, and the tninsmitted energr noted. The lint 
was left in position until it had warmed up so that the diermo-radiometer then indicated 
the transmitted energy p/»s the secondar)- radiation from the lint. The thermo-radiometer 
was then replaced by a calorimeter nbich registered the to/a/ energy received fav trans- 
mission secondar)- radiation and conduction. The receiring surface' of the calorimeter 
was in direct contact with the lint, probably simulating to some extent the condition 
S Table's covered with a layer of lint. The energ)- contributions are shown 
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by placing tlie cold reference junction in close proximity to the recording junction. We 
ha^'e already 'described the principle of an instrument in tvhich this has been done (Evans 
and Mendelssohn, 1944), its essential features being two receiver plates attached to two 
thermo-junctions, one plate being exposed to the radiation from the hemisphere to wliich 
the patient's skin is exposed, and the otlicr to a hemisphere artificially kept at room 
temperature. Fluctuations due to small air currents can be overcome by increasing the 
area and tliermal capacity of the receiving surface. We have to pay for this by tlie 
inability of the instrument to record itistnnT.tneoiisly, but this is not of great importance 
in clinical use. 

We have now perfected die laboratory type of instrument previously employed to a 
form suited to clinical use (fig. 2). It records tlie radiation flux applied in clinical 
• therapy within a few per cent., and a final reading is obtained in about thirty seconds. 
The blackened background opposed to the second (reference) receiver plate can be 
watercooled if tlie instrument is to be used for continuous measurement under conditions 
(e.g. in a hot cradle) such that the thermal capa:city of the background would not be 
suflicient to keep it down to room temperature, but watercooling is not essential if the 
instrument is to be used only for occasional determinations under a treatment lamp. 
Using the instrument we have determined the energy profiles of two common treatment 
sources (fig. 3, a and b). 



.1 nrnfilcs of two clinical radiation sources. Receiver surface level : scale of oentimeges i ^ 

FIG. S. source (Infra-red-ray generator of the General Radiological t^®mpani). ( 1 , . 

Sr s?ure^ cloSo 'Stt Radian, Hea, Apparatus, by Universal Domestic Products Ltd. 

As supplied to F.jM.S.). 
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i)T an air space, the bare skin is iikely to receive only a ncgUgihle atnonnt of energy by 
conduction. 


Taking the otlter extreme, when the bare skin of the patient is irradiated in a com- 
pletely enclosed space (jig. 5) ire can arrit'c at the result 'fay the following consideration 
oi the energy balance; the total energy output of the source has to be dissipated, and a 
certain fraction reaches the skin of the patient. The question is whether this fraction 
would be different'if the space were evacuated, thus eliminating air conduction. If we 
make the apparently reasonable assumption thar the ’losses to the outside are the same 
whether the space i's evacuated or not, the same amount of cnerg)- should be received 
by the skin in both cases. When there is no air the ladiation arrives dirca and there is 
of course no conduction. When the space is filled with air, it absorbs a little of the 
radiation, but the warmed air then repays this by conduction. In this case also we can 
therefore neglect air conduction if ne are concerned only with the total energs- supplied 
and not with the mechanism which transmits it, Air conduction will, however, play an 
important part when the skin of the patient is covered by material such as a blanket, 
either in direct contact with it, or separated by a narrow air space. In such a case," air 
conduction adds its contribution to the energy tranfinitted by the covering, but in all 
cases the covering reduces the energy flow to the patient by the amount reflected from 
the upper surface of the covering back toward.s the original source. 


Fig. 5 leads to another interesting consideration. Unless eneegs' is continually re- 
moved from the irradiated tissues, these will take up a temperature similar to that of 
the rest' of the enclosure. In the case of the cradle, the enclosing surfaces, blankets, 
metal background, &:c., may become too hot to touch. This is not surprising consider- 
ing die large amounts of energy used in radiant heat therapy. The fact that the skin 
temperature is only slightly raised under the same conditions is, of course, due to the 
physiolo^cal processes responsible for the removal oi energy from the irradiated region, 
i.e. perspiration and blood circulation. The increase in vasodilatation under infra-red 
radiation which causes a more rapid removal of energj' from the body surface is clearly 
a defence mechanism against overheating of the skin. A detailed surs'ey of the pro- 
cesses of energy absorption would be a most complex matter, dearly falling outside the 
scope of this paper, but a few general conclusions may safely be’ drawn on physical 
grounds. First, infra-red therapy can never remain a purely local treatment since the 
energy pumped into any part of the body by radiation will be removed to other parts 
of the body, and the process of removal will even be speeded up by the application of 
the radiation. Secondly, there must be a threshold of radiation flux beyond which the 
removal processes will be unable to prevent local overheating, and when this is pa.ssed 
there will be a rapid rise in skin temperature, finally causing a radiation burn. This 
threshold is likely to depend on the wavelength employed, because it appears that 
short-wave radiation has a deeper penetration into the tissues than long-wave infra-red. 
Although a certain amount of work has been done on these problems information on 
the relation between heat sensation, local heat production, and depth of penetration 
under high radiation fluxes is coo incomplete to allow definite conclusions to be drawn. 
In particular a well-founded determination of the limits of tolerance would be desirable. 
Here we meet immediately another difficulty. If irradiation just below the tolerance 
limit is carried out on a restricted' skin area, we assume tacitly that the total energy 
received by this skin area will he lost bv the rest of the body without difficulty. Howk 
ever, if we now increase the area irradiated, we must eventually reach a stage when 
the total energs’ received can no longer be lost, irithout difficuitv. This means, of 
course, that the tolerance limit must decrease as the area of irradiation is increased. 
For instance, the energy received under a heat cradle is about 200,000 calories per hourj 
or about twice the normal metabolic heat production. Normally, about 20.000 calories 
per hour are lost by evaporation (insensible perspiration), the remainder bring lost bv 
convection and radiation, but under the cradle, neither of these two latter modes of heat 
excretion is open to the patient, and he must dissipate his entire intake of heat to- 
gether with his own metabolic bear, by means of perspiration. This means that iwAead 
of losing about 40 grammes of water per hour by eraporation, he must now evaporate 
about 600 grammes per hour. Again, these figures only indicate the order of magnitude 
Md neglect such changes as, for example, a decrease in the metabolic heat production 


t these conditions must tax severely the heat removal processes 

of the hodv, and. indeed, irradiation under a cradle can be used as a merns of nisino- 
the body temperature. ‘ 

the induction of pyrexia and hvperpvrexia by means of radiant 
^ prevent heat loss bv evaporation bv saturating the air inside the cradle 

or heat bath with water vapour, the heat losses by respiration, and bv perspiration from 
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This shows that about 60% of the original energy reaches the skin when a layer of 
lint is interposed, half of this being due to transmitted radiation, and half to conduction, 
secondary radiation in this case being very' small. Obviously this last item might have 
been much larger if conditions were such as to allow the lint to reach a higher tempera- 
ture, as might happen in a cradle or under a closed lamp. 

Conduction processes, such as that described above, lie, strictly' speaking, outside the 
domain of radiant heat estimation, but, as we have seen, the application of infra-red 
consists in notliing but the pumping of thermal energy into the patient, so that the 
therapist will be interested, not only in energy received by radiation, but in the total 
energy received in all ways, including conduction. This presents more difficulty than 
the measurement of radiant heat proper. ■ The calorimeter used by us, which teas specially 
developed for these investigations, is a laboratory instrument which has to be used mth 
discretion, and the reduction of its readings entails some computation. Some simplification 
might be possible, but it is uncertain whether an instrument, giving a direct reading as 
the thermo-radiorheter does, could be devised for general clinical use. On the other 
hand, general physical argument enables us to assess the amount of conduction in some 
important therapeutic conditions. Under a treatment lamp separated from the patient 
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Orbital Tumours 

B 3 ' HAR\nEY Jacksok, F.R.C.S. 

Whilst Dr. Walter Dandy’s monograph on “Orbital Tumours" ^1943) presents many 
valuable data titere remain a number of equivocal points from both the clinical and 
the pathological aspects of the subject: some of these, it is hoped, are io_ be clarified 
in the present paper through the augmentation of the basic material. This additional 
material for review is provided by a paper under the authorship of lies and Rendle 
Short (1943) together tvitb personal cases. Altogether these three series afford a fairly 
representative cross-section of neoplastic lesions likely to be encountered within, or 
encroaching on. the orbit, dioiigh bj- no means pathologically exhaustive. 

Personal interest in the subject wa.s initiated in 1936 when Mr, Gibb and Dr. 
Grainger Stewart referred a female child. 4 <4 years of age, svho was suffering from a 
tumour of the optic nerve. A decision ivas invited as to the feasibility .and ads’isability 
of excision of the growth with conservation of the eyeball both for ssthetic purposes 
and as a controlling influence in the maintenance of normal orbital development. 
Inquiry of ophthalmological colleagues as to the possible outcome of an eye so de- 
pleted of vascular and trophic supplies remained inconclusive. Admittedly Parsons 
(1942) states that ‘‘it is possible in some cases of optic nerve tumour to remove the 
growth while retaining the eye”. E.vcision of the whole nerve from globe to chiasma was 
carried 'out; it contained a tumour soihe 2-5 cm, in length by 1-5 cm. in diameter (fig. 6 ), 
Fortunately the final result of our deliberations is the existence, at the present time, 
of a healthy girl of 13 years of age, with quite a presentable appearance, both eyes 
being freely mobile and Ihe blending of these bears favourable expression. Since that 
time the problems of the diagnosis and treatment of orbital tumours have recurred 
with rather increasing frequency. Additional material for consideration of the surgert' 
of the orbit has been provided in cases of advanced “exophthalmic ophthalmoplegia’’, 
a disease to be seriously debated in its diflferentiation from orbital tumour when the 
former is of unilateral distribution. 

Incidence . — With what frequency orbital tumours occur is difficult to assess, but 
they are surely uncommon. True orbital tumours, in other words those limited to the 
orbital cavity, form a limited number of the three series under reriew. It may be 
that tumours lying in the anterior approaches to the orbit are more common, but they 
do not come to the notice of the neurosurgeon. It is most noticeable how manv more 
vfomen are involved than men. ■ 

Digerential dfflgnosis.-— The differential diagnosis of "orbital tamoar” is so inti- 
mately related to that of "unilateral proptosis" that many points of discussion must be 
formulated along such lines. One of the simplest means of attacking the diagnosis 
would seem to evolve from a discussion of the several complaints that influence the 
patient to solicit surgical aid; it is in this manner that the writer proposes to. proceed. 
Those lesions most likely to be confounded are: exophthalmic ophthalmoplcgia,*^certain 
generalized bone diseases, meningocele or encephaloceie, and vascular lesions of 
aneurysmal or of an .arteriovenous fistulous nature. 

Symptoms and signs.— The paramount comnlaint made bv patients is that of 
unilateral proplosix wherein there is an irredudble progressive,' a.vial, and non-pulsa- 
tile protrusion of one eye. This naturally arises out of the relative disproportion be- 
tween the volume of the orbital contents' and the capacity of the orbital avitv In 
order that an e.xpanding, space-consuming lesion be harboured one or more of the 
following processes must take effect; displacement of normal content, atrophy of 
normal content, or enlargement of the bonv cavitv. Each of these, no doubt, plays a 
part in accommodating the new structure. In consequence of the several possible 
compensating factors n hecomes apparent that the degree of each depends on the 
amount of the other two— in this wav one can best explain the not unusual lack of 
propiosis m some cases of glioma of the optic chiasma on their invading the orbit 
Dandy (1943) dr,aws particular- attention to this possibility of orbital invasion without 
proptosis. However, a chiasmal glioma even with orbital extension is not a tumour 
Aug- — Keur. 1 
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the head will be quite inadequate to counterbalance the heat intake, and the body 

temperature will rise rapidly. The clinical observations on the efficiency and suitability 
of radiant heat for the induction of artificial hyperpyrexia arc still somewhat contra- 
dictory (cf. Krusen, 1941) and it appears that a good deal of information concerning 
tolerance limits, maximum safe skin temperatures, and other relevant factors is needed 

before anything definite can be said about' this type of treatment. 

It seems to us that one of the main difficulties confronting the clinician who uses 
large doses of radiant heat will be to distinguish between local and general effects. 
Tliis can be exemplified by the observation that in local application of heat, skin tempera- 
tures between 40° C. and 45" C. will produce no ill-effects (Mendelssohn and Rossiter, 1944) 
but it would be impossible to keep a patient for any length of time in a saturated 
atmosphere of this temperature. 

SuMXtARV ‘ 

Infra-red radiation has no specific action on the tissues: its therapeutic value is due 
to the fact that it supplies them with energy in the form of heat. The determinadon of 
the total radiation flux reaching the patient should, therefore, be the first consideration. 

An analysis of the physical factors involved ' shows that infra-red sources, particularly 
those emitting long-wave radiation, have to be of considerable area, which, in many 
cases, makes the technique of beam therapy inapplicable. This, together with the pro- 
blem presenied'by secondary radiation, makes computation of dosage difficult, and treat- 
ment should, therefore, be based on the measurement of radiation flux incident' on the 
patient’s skin. A suitable instrument for clinical use has been described.' 

The effect of interposing various materials in reducing the incident radiadon has been 
investigated, and it has been found that shorter wavelengths have, in general, a slightly 
higher penetrating power. 

The, effect of heat conduction through the air, incidental to radiant heat treatment, 
on the total heat supplied to the patient, has been discussed, and determined in one 
particular case. 

A rough survey of the physical factors governing heat removal from the tissues shows 
that treatment by infra-red can never remain purely local. 
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that one mav consider as being “orbital". One may rightly ask what degree of 
protrusion is necessars' before a true orbital tumour is to be suspected.-* 1 submit that 
there is no correct reply to this question, but I would mention that in carrjdng out 
prolonged investigations bn ca-ses of proptosi.s of varied origins, Rundle and W'iKson (i944) 
found that of all their cases of proven primary orbital tumours the minimal difference 
between the measurements of the two eyes was 6-0 mm. The protrusion of the most 
proptosed eye 1 have seen so far was of such a dimension that the eyelids occasionally 
became retained behind the globe, a state comparable nith a paraphimosis. These 
more advanced, degrees of protrusion in the writer's c.vperience have resulted rrom 
juxta-orbital meningiomata and arteriovenous fistula;. The absence of, or failure 
to observe, signs other than proptosts generally leads to a diagnosis of “e.Kophthalmic 
ophthalmoplegia"; indeed of my series, these cases which had not lormed a patpanle orbital 
or associated mass and did not show papillmdema had all, at one time or another, been 
so designated. 

Just as the lack of proptosis docs not of necessity prove that the orbit is uninvolved, 
so the presence of proptosis does not require orbital invasion by tumour. Actually 
unilateral and also bilateral proptosis are to be seen in correlation with intracranial 
tumours disiantlv placed from the orbit. The literature provides records of proptosis 
in association with subdural hsmatoma, basal tumours of the anterior and middle 
fossa, tumours of the cercbello-pontile angle, ventricular tumours and occipital 
tumours. Jacques Lev {1936) states that when unilateral proptosis accompanies ccre- 
bcllo-pontile angle turnours the proptosis is more common on the side opposite to 
the brain lesion. The incidence of proptasis with cerebral tumours in general bears 
different citation at the hands of different writers; while Skydsgaard (1938) gives the 
figure as 4%, Cushing and Gibbs (19321 say 8°{,, and Klsberg, -lar. and Uy»,c (19jij 
describe unilateral protrusion on i-5 to 2-0% of cerebral tumours. In explanation 
Cushing and Gibbs offer the following theories: (i) Inverted Homer’s syndrome; (ii) 
Oculomotor paresis: (iii) Hormonal — anterior pituitary; (iv) Compression of cavernous 
sinus. 

When an intracranial lesion of very slow development encroaches upon, but does 
not extend into the orbit, a further process may be applied in explanation of the 
accompanying protrusion of the eye. The best example of die process that comes 
to mind is found in reaction to cysts of the jaw, wherein absorption of the bone 
adjacent to the lesion takes place and coincident deposition of bone occurs on the 
surface. This process in my opinion explained die clinical appearances in a young 
fellow afflicted by an intracranial epidermoid of the middle fossa, involving the 
pharynx and nasopharynx. In deciding on operative intervention, in this case, one 
was conscious of the undue risk of supervening meningitis, if not of chemical origin 
then from infection by organisms inhabiting the nasopharyn.v. This foreseen but 
none the less disappointing misfortune complicated die post-operative period with the 
result that the patient died. Autopsy proved that no direct extension of. tumour 
affected the orbit but the bone between the middle fossa and the orbit had assumed 
that state of egg-shell crackling so often found in jaws containing dental or dentigerous 
evsts. 


A proportion of the patients describe variability in the extent of the protrusion, as 
a result of various factors, i.e. change of posture, coughing, straining and sneezing, ’&c. 
This is based probably on vascukir changes cither within the orbit or actually in the 
tumour, and can be demonstrated clinically by jugular compression. A meningocele 
or encephalocele, of course, would show variabiiitv in similar fashion, but brought 
about in a different way — by increasing the intracranial pressure. Women patients 
not infrequently mention that changes arc to be seen at, or about, the time of the 
menstrual cycle: what faaor there is behind this is not certain; it mav wei! be the 
same vascular project already mentioned, but it mav cquallv well be 'of endocrinai 
origin. Infective granulcma~the so-called "pseudo-tumour 'of the orbit"— shows a 
tanabilily together with which other symptoms such as pain also varv, and it would 
appear more likely that the change depended upon an 'exacerbation 'of the infective 
process, thereby producing more cedema and greater cellular infiltration, as well as some 
increase in vascularuy. It seems possible that tumours arising in the region of the 
laenmai gland may institute variability in vet another \vav, that is bv inrerfedne 
with the free escape of secretion. Lindsay Rea (194!) states 'that the proptosis a&soci 
aicd with haimangiomma is influenced by posture, erving or other emotional disturb- 


On occasion one meets a patient m whom proptosis is marked and is said to have 
been almost of spontaneous development. One of mv cases provided this history- he 
had a chromophobe adenoma of the pituitary which had invaded the orbit (fig. 4).' The 
Aug. — Neuk. 2 
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FIG. lA. — Patient of 46 years, who noticed 
the propiosis accidentally when trying on hats 
at a milliner’s. 


FIG. Id. — S ection of tumour removed at 
operation, A typical hrcmangioblastonia. ‘ 

FIG. lA. FIG. IB. 




FIG. 2b.— R adiograph showing an erosion de- FIG. 2c.-— Section shows the dermoid nature of th 
scribed by Dr. Dandy as typifying a case of ' tumour. 

SchuUcr-Christian disease'’. 
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that one may consider as being ’•orbitar. One may rightly ask what degree of 
protrusion is necessary before a true orbital tumour is to be suspected? I submit that 
tiierc is no correa reply to this question, but I would mention that in carrying out 
prolonged investigations on cases of proptosis of varied origins, Rundle and Wilson (1944) 
found that of all their cases of proven primary' orbital tumours the minimal difference 
between the nieasureraents of the two eyes was 6-0 mm. The protrusion of the most 
proptosed eye I have seen so far was of such a dimension that the eyelids occasionally 
became retained behind die globe, a state comparable with a paraphimosis. These 
more advanced degrees of protrusion in the writer's experience have resulted irom 
juxta-orbical meningiomata and arteriovenous fistula,'. The absence of, or failure 
to observe, signs other than proptosts generally leads to a diagnosis of “exophthalmic 
ophthalmoplegia”; indeed of my series, those cases which had not cormed a palpaole orbital 
or associated mass and did not show papillocdema had all, at one time or another, been 
so designated. 

Just as the lack of proptosis does not of necessity prove that the orbit is iminvolved, 
.so the presence of proptosis does not require orbital invasion by tumour. Actually 
unilateral and also bilateral propiosis arc to be seen in correlation with intracranial 
tumours disfantlv placed from the orbit. The literature provides records of proptosis 
in assodaiion with subdural hacmatoma, basal tumours of the anterior and middle 
fossa:, tumeurs of the cerebelio-pontilc angle, ventricular tumours and occipital 
tumours. Jacque.s Lev {1930) states that when unilateral proptosis accompanies cere, 
bello-pontile angle tumours the proptosis is more common on the side opposite to 
the brain lesion. The incidence of proptasis with cerebral tumours in general bears 
different citation at the hands of different writers: while Skydsgaard (1938) gives the 
figure as 4%, Cushing and Gibbs (I9?2) say 8%, and Llsberg. ,tar. and Uy»vc (19Ji; 
describe unilateral protrusion on 1-5 to 2 0% of cerebral tumours. In explanation 
Cushing and Gibbs offer the following theories: (i) Inverted Homer's syndrome: (ii> 
Oculomotor paresis; (iii) Hormonal — anterior pituitary; (iv) Compression of cavernous 
sinus. 

When an intracranial lesion of very slow development encroaches upon, but does 
not extend into the orbit, a further process may be applied in explanation of the 
accompanying protrusion of the eye. The best example of the process that comes 
to mind is found in reaction to cysts of the jaw, wherein absorption of the bone 
adjacent to the lesion takes place and coincident deposition of bone occurs on the 
surface. This process in my opinion explained the clinical appearances in a young 
feliow afflicted by an intracranial epidermoid of the middle fossa, involving the 
pharynx and nasopharynx. In deciding on operative intervention, in this case, one 
was conscious of the undue risk of supervening meningitis, if not of chemical origin 
then from infection by organisms inhabiting the nasopharynx. This foreseen but 
none the less disappointing misfortune complicated the post-operative period with the 
result that the patient died. Autopsy proved that no direct extenrion of tumour 
affected the orbit but the bone between me middle fossa and the orbit had assumed 
that state of egg-shell crackling so often found in jaws containing dental or dentigerous 
cysts. 

A proportion of the patients describe variability in the extent of the protrusion, as 
a result of various factors, i.e, change of posture, coughing, straining and sneezing. Sic. 
This is based probably on vascular changes either within the orbit or actually in the 
tumour, and can be denionstrarcd clinically by jugular compression. A meningocele 
or encephalocele, of course, would show variability in similar fashion, but brought 
about in a different way. — by increasing the intracranial pressure. Women patients 
not infrequently mention that changes are to be seen at, or about, the time of the 
menstrual cycle: what faaor there is behind this is not cenain; it may well be the 
same vascular project already mentioned, but it may equally well be of endocrinal 
ongui. Infectne granulcma — the so-called “pseudodumour of the orbit” — shows a 
variability together with which other symptoms such as pain also vary, and it would 
appear more likely that the change depended upon an exacerbation of the infective 
process, thereby producing more cederaa and greater cellular infiltration, as well as some 
increase in vascularity. It seems possible that tumours arising in the region of the 
lacnmal gland may institute variability in yet another way. that is by interfering 
with the free escape of secretion. Lindsay Rea (1941) states that the proptosis associ- 
ated with hremangtomata is influenced by posture, erving or other emotional disturb- 


patient m whom proptosis is marked and is said to have 
ocen almost of spontaneous development. One of mv cases provided this historv- he 
tad a chromophobe adenoma of the pituitary wlitch had invaded the orbit (fie. 4T -nir 
— Xeur. 2 ' 
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protrusion tvas tlescrilred as htiving appeared overniglit. TJic ijupressioti was thtit ;iii 
ticutc- hemorrhage into the tumour had occurred. Byers .(1901) refers to sudden in- 
crease in exophtiialmos and explains this as due to effusion into Tenon's capsule and 
the stipravaginal lymph space of the optic nerve. 

Visual deterioration . — Coincident witJi, at times even preceding proptosis, fretpicntly 
there occurs visual deterioration in one or other of its forms: increasing Jiypernie- 
tropia, diplopia, restriction of tire visual field, or diminution of visual acuity. Over a 
considerable time many tumours exert little influence on vision, but failure to appreci- 
ate a change owing to casual examination is responsible for misjudgment in some 
cases. Only by meticulous charting of tlic visual fields, applying small objects of 1 
or 2 mm,, and employing a Bjerrum screen are some of tiie lesser defects to be re- 
vealed. The recognition of such a defect can make all the' difference in establishing 
:i diagnosis, or in revealing intracranial involvement. 

Strange though it may seem often bodi visual deterioration and ocular protrusion 
escape me attention of the patient; as" a matter of fact the discovery of cither can be 
purely accidental. A patient will only come to realize the paucity of vision because, 
for some reason or other, the good eye is temporarily put out of action, involuntarily, 
as when some' foreign body enters the conjunctival sac, or voluntarily as in a pauent 
who closed one eye in an attempt to sight a rifle. This unrevealed loss of vision no 
doubt accounts for the someivhlit infrequent complaint of double t’ision from patient.'; 
witli these disorders. In like fashion, the proptosis is ignored by the patient who, in 
retrospect, . finds that it is of long standing — a woman patient first noted proptosis 
when trying on hats at the milliner's, yet tire prominence of the eye exists in a 
pas.sport photograph taken four years prior to this incident (fig. 1, .i and n). 

Diplopia, according to Parsons (1942), .is a common complaint in optic iicr'c 
tumours. Whether tliis is so, or not, I cannot say, but of my limited number of these 
cases not one patient recorded it. The general impression of all cases of primary 
orbital tumours seen by the writer is that diplopia is not commonly found but was 
observed in approximately one patient in four. Already the attendant visual' failure 
has been proffered as an explanation in some cases; in others it would seem reasonable 
to suppose a central suppression of the conflicting image. 

Preceding visual deterioration, in what one may term the more absolute forms 
discussed hitherto, it is possible for relative inefficiency to develop as an increasing 
hypermetropia, 'This is brought aboilt by direct pressure on the back of the globe, 
so compressing it in its anteroposterior axis. It is an unusual finding, having been 
noted in only one of my series. This, perhaps, is diagnostic of a tumour limited to 
the orbit. 

The eye 'may be displaced in other directions than direedy forwards, particularly 
by tumours lying at the orbital outlet. As far as I know there is nothing character- 
istic in sucli displacement. 

Pain . — Generally speaking the outstanding point about pain is the lack of it. Of 
my patients in only two did pain pervade the picture; both cases harboured inflaiuina- 
tory masses — “orbital pseudo-tumours”. So important did it appear in these cases 
that 1 am rather of the opinion that it may be a diagnostic feature. 

Some reservation is necessary here, for another patient came to me because of pain 
in the distribution of the second division of the trigeminal nerve, with the diagnosis 
of “trigeminal neuralgia”. He, at a later date, developed proptosis with full realiza- 
tion of the underlying disease — carcinoma of the maxilla. 1 may say that the original 
radiographs failed to indicate any difference between the tivo maxilla:. A similar 
case is presented in Dr. Dandy’s series. 

Ttnnoiir formation . — Apart from the formation of a mass superficially placed in 
the orbital outlet, it is unusual for any localized orbital swelling to attract the atten- 
tion of die victim. More likely is it that a patient will be directed to the surgeon on 
account of increasing protrusion in the frontal or teinjioral region due to an iindcrlj’ing 
meningioma, or other padiological entity. Two patients of my scries had had 
biopsies carried out on such temporal protrusions prior to my seeing them; one of 
these became infected in consequence, in fact it was the sei'erity of die infection that 
led to his transfer, Occa.sionally one is able to feel the anterior margin of a mass 
tracking over the surface of the eyeball. 

Alternative symptoms. — In addition to the above and more common compiaiii's, 
various other symptoms have been responsible for the appearance of patients: among.st 
these symptoms mav be mentioned ptosis, oedema of the eyelids, chcmosis, cranial 
nerve palsies, an audible bruit, or a discharging sinus. While these symptoms obtrude 
as direct indicators of orbital involvement, tumours involving the orbit sccondani) 
show in addition the associated clinical signs of their primary origin. 
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Retraction of the upper iid due to spasm of the levator palpebrte superioris is a rare 
finding in a case of orbital tumour. Rather is this considered to be an important 
factor in the differentiation of exophthalmic ophthalmoplegia,^ wherein this retraction 
is thought perhaps to be typical. I have a patient with this sign at the present time, 
in whom there is no doubt of the existence of a tumour, as it is palpable. 

Dr. Dandy stresses the high proportion of cases in which, in^his e.xperience, both 
the orbit and the cranial cavity are involved — in his experience 75 to 80%. He also 
makes the following comment: "As a matter of fact, it is rarely possible before 
operation to be certain whether or not the tumour also lies within the cranial chamber, 
as so many of them do.” The writer cannot subscribe to this statement. In fact my 
experience is that, by careful clinical examination, by judicious radiography, and by 
suitable application of laboratory investigation, not only is the diagnosis .of tumour to 
be reached, but its ramifications regularly revealed, and not infrequently its patho- 
logical nature surmised. 

Ophthalmoscopic examination . — ^The ophthalmoscope affords’ evidence of the escape 
or implication of the visual pathways in so far as the appearances of the optic disc 
applyc An occasional detachment of the retina is to be found. Parsons (1942) makes 
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protrusion was tlcsaibetl as liaving appeared overnight. Tire impression was that an 
acute- hemorrhage into the tumour had occurred. Bycr.s (1901) refers to sudden in- 
crease in e.xophUialmos and e.xplains this as due to effusion into Tenon's ctipsulc and 
the supravaginal lymph space of tire optic nerve. 

Visiuil deler'tornliou . — Coincident witli, at times even preceding propto.sis, Ircqttcntly 
there occurs visual deterioration in one or other of its forms: increasing hypernic- 
tropia, diplopia, restriction of die visual field, or diminution of visual acuity. Over a 
considerable time many tumours exert little influence on vision, but failure to appreci- 
ate a change owing to casual examination is responsible for misjudgment in some 
cases. Only by meticulous charting of die visual fields, applying small objects of I 
or 2 mm., and employing a Bjerrum screen arc some of tnc lesser defects to be re- 
vealed. The recognition of such a defect can make all the difference in establishing 
a diagnosis, or in revealing intracranial involvement. 

Strange drough it may seem often both visual deterioration and ocular protrusion 
escape me attention of die patient; as’ a matter of fact the discovery of cither can he 
purely accidental. A patient will only come to realize the paucity of vi.sion because, 
for some reason or other, the good eye is temporarily put out of action, involuntarily, 
as when some' foreign body enters the conjunctival sac, or voluntarily as in a patient 
who closed one eye in an attempt to sight a rifle. This unrevealed loss of vision no 
doubt accounts for the somewhat infrequent complaint of double vi.sion fi'oni patients 
tvidi these disorders. In like fashion the proptosis is ignored by the patient ivlio, in 
retrospect, . finds that it is of long standing — a woman patient first noted proptosis 
when trying on hats at the millmei-’s, yet die prominence of the eye exists in a 
passport photograph taken four years prior to diis incident (fig. 1, a and n). 

Diplopia, according to Parsons (1942), ps a common complaint in optic nerve 
tumours, 'Whether diis is so, or not, I cannot say, but of my limited miniber of these 
cases not one patient recorded it. The general impression of all cases of primary 
orbital tumours seen by the writer is that diplopia is not coinnionly found but was 
observed in approximately one patient in four. Already the attend.int visual ‘ failure 
has been proftered as an explanation in some cases; in others it would seem reasonable 
to suppose a central suppression of the conflicting image. 

Preceding visual deterioration, in what one may term the more absolute forms 
discussed hitherto, it is possible for relative incfliciency to develop as an increasing 
hypeniietropia. This is brought about by direct pressure on the back of the globe, 
so compressing it in its anteroposterior axis. It is an unusual finding, having been 
noted in only one of my series. This, perhaps, is diagnostic of a tunioiir limited to 
the orbit. 

The eye 'may be displaced in odier directions dian directly forwards, particularly 
by tumours lying at the orbital outlet. As far as I know there is nothing character- 
istic in suclr displacement. 

Pain. — Generally speaking the outstanding point about pain is tlie lack of it. Of 
my patients in only two did pain pervade the picture; both cases harboured inflamma- 
tory masses — “orbital pseudo-tumours”. So important did it appear in diese cases 
that I am rather of the opinion that it may be a diagnostic feature. 

Some reservation is necessary here, for another patient came to me because of pain 
in the distribution of the second division of the trigeminal nerve, with the diagnosis 
of “trigeminal neuralgia”. He, at a later date, developed proptosis with full realiza- 
tion of the underlying disease — carcinoma of the maxilla. 1 may say that the original 
radiographs failed to indicate any difference between the two maxilla;. A similar 
case is presented in Dr. Dandy’s series. 

Tumour formation. — Apart from the formation of a mass superficially placed m 
the orbital outlet, it is unusual for any localized orbital swelling to attract the atten- 
tion of tire victim. More likely is it that a patient will be directed to the surgeon on 
account of increasing protrusion in the frontal or temporal region due to an underlying 
meningioma, or other padiological entity. Two patienLs of my series had bad 
biopsies carried out on such temporal protrusions prior to my seeing them; one ol 
these became infected in consequence, in fact it was the severity of the infection that 
led to his transfer. Occasionally one is able to feel the anterior margin of a mass 
tracking over the surface of the eyeball. i • 

Alternative symptoms. — In addition to the above and more common complaints, 
various other symptoms have been responsible for the apjjcarancc of patients: amongst 
these svmptoms mav be mentioned ptosis, mdema of the eyelids, f™'’’:''. 

nerve palsies, an audible bruit, or a discliarging sinus. While these synijiu ; , . 

as direct indicators of orbital involvement, tumours involving the ormt - 
show in addition the associated clinical signs of their primary origin. 
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Malformations or erosions of the orbital walls, as from congenital deformities or 
mucoceles respectirely, should be recognizable by their contour and associated radio- 
graphical outlines, e.g, the frontal sinus. 

\\Tien proptosis exists in association with generalized bone disease, the other affected 
regions of the skeleton will nlso be subjected to X-ray investigation. By these means 
the nature of the disease will be diagnosed. 

Laboratory investigation . — In so far as investigations of a pathological nature are 
applied to problems in general I propose to make no especial comment. It is worthy 
of note, nevertheless, that in no case should operation be carried out for a presumed 
tumour without a W.R. or Kahn test. 

Lumbar puncture may prove of value, both from manometrjc estimations of C.S.F. 
pressure and for analysis of the cerebrospinal fluid. In the extension of an optic 
nerve tumour through" the optic canal, an increase of the total protein content of the 
cerebrospinal fluid may indicate that the subarachnoid space is involved. It may be 
possible, too, to differentiate betiveen tumours by a like investigation, e.g. a mass is 
considered to occupy the middle fossa as well as implicating the orbit, is it mehingio- 
matous or of a dermoid nature?— -under the circumstances a rise of total protein con- 
tent of the C.S.F. would favour the former. 

The manometric pressure of the fluid, if above the normal, might indicate the intra- 
cranial extension of a tumour, although this means of anticipating such a state would 
not be without risk. 

Treatment . — Having considered the patient from the general point of \iew and 
having reached the decision that operative intervention is the correct course, there is 
the question of the best route of approach. Excluding superficial lesions at the orbital 
outlet which can he dealt with adequately through the lids or the conjunctival sac, 
there remains the choice between an operation by the Kronlein approach, or a modi- 
fication of it as described by Crawford, King and Rodgers, and the rransfrontal 
exploration described by Dandy. My opinion concurs absolutely with that of Dr. 
Dandy in that the transfronta! route is preferable in evert- way (fig. 3). Through a frontal 
osteoplastic flap a more direct and more adequate exposure is obtainable, any extension 
intractanially is approachable, less interference with ocular mobility ensues," and there 
remains no "visible and uglv scar. As for the replacement of a prominent eye by one 
that in addition pulsates, this is untrue. It is claimed by some that the risk of the 
operation is' greater than by other routes, this also is not borne out when the operation 
is carried out by a trained neurosurgeon. 

Obviously the occurrence of active infection precludes radical intervention. This 
complication will require the adoption of conservative measure.^, or the institution of 
suitable means of drainage. Some more radical form of surgical attack will then prove 
necessars' on a subsequent but delayed occasion. 

Rarely it may proi-e necessary, in control of infection, to eviscerate the eye. It is 
said that excision of the globe precludes exploration by the rransfrontal route owing 
to the exaggerated risk of meningitis, but such is not the case when there is an adequate 
interval between the two procedures. 
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Pathology . — A recapitulation of all the tumours to be found affecting the orbit 
would absorb much time, but give little help to our present deliberations. It is with 
this in mind that one decided to keep to the material at hand and to sort out from 
it some details requiring clarification. A striking point. to my mind, when comparing 
the three basic series, is their lack of similarity: Dr. Dandy’s commonest lesion is in 
reference to manifestations of “Schuller-Christian disease”, lies’ and Rendle Short’s 
paper reports four cases of "haemangioma”, and my own series provides four optic 
nerve tumours and three orbital pseudo-tumours. 'The main indication to .be read 
from these findings is the failure of any small collection of cases to conform with the 
general per-spective, and the annulment of that present-day attitude of rushing into 
the press with records of one or two cases. Another difficulty is the interpretation of 
the pathology, especially does this refer to “Scliiillcr-Christian disease” and to "pseudo- 
tumour of the orbit”. As I read Dandy’s descriptions there would appear to be one 
case only where any xanthomatous tissue occurs and in which an alternative diagnosis 
is not available. There is one case in my own scries upon which a biopsy was carried 
out elsewhere, and in the histological report is the following comment: “I would 
suggest that this is some sort of granuloma. Whether it is associated with a general- 
. ized metabolic disorder such as Schiillcr-Christian’s disease one cannot say, although 
the histor)' might guide one.” A section of the tissue removed at operation leaves no doubt 
that the tumour is of "dermoid” origin (fig. 2, a, b and c). Some of the conditions descri))sd 
as “Schiiller-Christian” deposits would appear to simulate the tissues of what, in my series, 
constitute the “pseudo-tumours” (fig. 5). It is of particular interest that one of the 
cases of haamangioma recorded by lies and Rendle Short bad a naevus of the eyelid. 

Tumours originating within the eye obviously belong to the realm of the ophthalmic 
surgeon. What is considered to be the correct treatment for a retinoblastoma that has 
extended along the optic nerve, in view of the comment of Verhoeff (1922) that retina- 
blastomas are the only known neoplasms of glial origin which metastasize to distant .parts,? 

Tumours of the optic nerve have been fully investigated by the ophthalmic sur- 
geons, particularly Hudson (1910) and Mathewson (1930). These two observers col- 
lected no less than 211 cases comprised as follows: 170 gliomata or 80’56%; 33 menin- 
giomata 15-56%: 8 fibromata 3-8%.' 

Thus the incidence of glioma is between five and six times that of meningioma. Glioma 
is certainly a disease of the young: Hudson showed that 75% occur within the fir.'-t 
decade, and that the average age of patients .suffering from these tumours is 13 yeans. 
It is odd to find that Putsons (1942), in referring to optic nerve tumours, com- 
ments that “most of these tumours are probably cndotheliomata which have undergone 
degeneration”. - In the collection of cases under review there are but four tumours 
arising from the optic nerve, and these arc from one of the three series. Three of the 
tumours proved to be gliomas and were removed from children of 4)4, 8, and H years 
of age. The fourth case, a meningioma, was in a patient of 33 years, who developed 
multiple intracranial tumours in association with generalized neurofibromatosi.s. 

Radiographic examination . — The primary tumours restricted to the orbit generally 
.show little X-ray evidence, perhaps an increase in bony density may be seen occasion- 
ally in the presence of the chronic inflammatory granulomata. Therefore unless a 
tumour is either of an invasive nature or extends beyond the precincts of the orbital 
cavity radiological verification, in all probability, will not be available. An osteoma, 
when pre,sent, casts such a dense shadow that it can hardly be controversial. Radio- 
graphic. change takes on one of three forms: localized hyperostosis, sclerosis, or 
erosion. A localized hyperostosis is unusual in a.ssociation with orbital implication, 
but may be seen in a meningioma of the olfactory groove. Sclerosis of bone is best 
seen with a meningioma of the sphenoid ridge. But of all appearances, changes of an 
erosive nature arc most common, moreover they arc very defined on account of the 
chronicity of the underlying !c.sion. The most impre.ssivc picture is that of an en- 
larged optic foramen brought about by intracranial extension of a tumour of the 
optic nerve. With an enlarged optic foramen the contour is important, and not just 
an increase in size; the dilated foramen must not be of an increase in one diameter 
alone: it should be circular rather than ovoid, or of other conformation indicating 
general distension. One may well a.sk if the optic foramina arc always .symmetrical, 
and to what extent an optic foramen can be encroached upon without causing patho- 
logical change in the nerve? Investigations by Clegg (1936) .showed that the two 
foramina arc by no means invariably symmetrical, indeed symmetry is to be foiiml in 
but 45% of skulks. He akso came to the conclu.sion that .should the optic c.an.il w 
constricted so that one diameter becomes reduced to 2-8 mm or less, 
cannot exist within it. In his investigation he found that skull deformity >' I 
nerve symptoms occurs twice as often as do optic nerve tumours. 
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Malformations or erosions of the orbital walls, as from congenital deformities or 
mucoceles respectively, should be recognizable by their contour and associated radio- 
graphical outlines, e.g. the frontal sinus. 

3^Tten proptosis c.xists in association with generalized bone disease, the other affected 
regions of the skeleton will also be subjected to X-ray investigation. By these means 
the nature of the disease will be diagnosed. 

Laboralory investigation. — ^In so far as investigations of a pathological nature are 
applied to problems in general I propose to make no especial comment. It is worthy 
of note, nevertheless, that in no case should operation be carried out for a presumed 
tumour witliout a W.R. or Kahn test. 

Lumbar puncture may prove of value, both from manometrjc estimations of C.S.F. 
pressure and for analysis of the cerebrospinal fluid. In the e.vtension of an optic 
nerve tumour through the optic canal, an increase of the total protein content of the 
cerebrospinal fluid may indicate that the subarachnoid space is involved. It may be 
possible, too, to differentiate between tumours by a like investigation, e.g. a mass is 
considered to occupy the middle fossa as well as implicating the orbit, is it meningio- 
matous or of a dermoid nature?-— -under the circumstances a rise of total protein con- 
tent of the C.S.F. would favour the former. 

The manometric pressure of the fluid, if above the normal, might indicate the intra- 
cranial extension of a tumour, although this means of anticipating such a state would 
not be without risk. 

Treatment. — ^Having considered the patient from the general point of view and 
having reached the decision that operative intervention is the correct course, there is 
the question of the best route of approach. Excluding superficial lesions at the orbital 
outlet which can be dealt with adequately through the lids or the conjunctival sac, 
there remains the choice between an operation by the Kronlein approach, or a modi- 
fication of it ns described by Crawford, King and Rodgers, and the transfrontal 
«ploration described by Dandy. My opinion concurs absolutely with that of Dr. 
Dandy in that die transfrontal route is preferable in every way (fig. 3). Through a frontal 
osteoplastic flap a more direct and more adequate exposure is obtainable, any extension 
intrarfanially is approachable, less interference with ocular mobility ensues, and there 
remains no visible and uglv scar. As for the replacement of a prominent eye by one 
that in addition pulsates, this is untrue. It is claimed by some that the risk of the 
operation is greater than by other routes, this also is not borne out when the operation 
IS carried out by a trained neurosurgeon. 

Obviously the occurrence of active infection precludes radical intervention. This 
complication will require the adoption of con.servative measures, or the institution of 
suitable means of drainage. Some more radical form of surgical attack will then prove 
necessary on a subsequent but delayed occasion. 

Rarely it may prove necessary, in control of infection, to eviscerate the eye. It is 
said that excision of the globe precludes exploration by the transfrontal route owing 
jo the exaggerated ri.sk of meningitis, but such is not the case when there is an adequate 
interval between the two procedures. 

AtATERIAL FORMING THE BASIS OF THE PAPER 
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Meningioma 

Mucocele — frontal 

Ethmoidal ... 
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^.^^^caies that the tumour was carcinomatous. 

Although one case of meningioma is included within the present author’s series, it is there purely as representine 
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Orbital Tumours 
By S. P. Meadows, M.D. 

Tumours originating in, or involving the orbit by indirect extension, are of considerable 
interest to the physician, particularly with regard to diagnosis. Unfortunately it frequently 
happens that some cases are never proved by operation or otherwise, so that cases described 
are, in a sense, selected cases. Many so-called orbital- tumours are not confined to the 
orbit. 'There is frequently an intracranial extension, which might be likened to tbc 
proverbial iceberg. 

I should like to refer to a series of proved tumours involving the orbit seen personally 
during the past few years, some of them in the Physicians’ Clinic at Mooriields Eye 
Hospital; I have chosen as representative cases : I glioma of the optic nerve; 3 meningiomas 
involving the orbit, one via the nerve .sheath and two by hyperostosis; 1 vciioiis tumour 
or angioma; 2 pseudo-tumours; I pituitary adenoma; 1 metastasis from carcinoma of the 
breast. 

Several cases of carcinoma originating in the nasal sinuses and involving the orbit by 
direct extension have been excluded. 

Glioma of the Optic Nerve 

Case I. — A girl, aged 15 years, with fifteen months’ history of misty vision in the left 
eye, without pain or headache. Examination showed primary optic atrophy on leu 
side, visual acuity reduced to 6/GO, and peripheral constriction of the visual field witn . 
loss of the lower temporal field and slight exophthalmos (4 mm.). Ocular movemenis 
■were full. The left optic foramen was enlarged on X-ray examination (fig. 1). , 



Right optic foramen. Left optic foramen. 

FIG. 1 (Case I). — X-rays o f optic foramina. (Glioma of optic nerve.) 

On March 18, 1940, Mr. McKissock explored the orbit from above (intracranial ap- 
nroach). The optic nerve was enlarged as it joined the chiasm..and on jemovai oi i 
orbital roof, the nerve was enormously enlarged as it was traced forwards, but beeam 
smaller again before it entered the globe. The nerve was excised, the eyeball being leu 
intact. Microscopy of the tumour showed it to be a glioma, and the distal end of t 

”^The ^atienT was quite well when last heard of, over four years after the operatiom 

This natient shows the es.sentinl clinical features of an intrinsic glioma ot the op 
inis iwLn-tii ^ ^ ^ ^ the literature. 
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aiid the optic foramen ii enlarged on X-ray examination. The latter indicates an intra- 
cranial c.xtension. 

These tumours spread through the optic foramen up to, or even involving, the cliiasm, 
and cases have been described where the tumour has spread as far as the hypothalamus 
over a number of years. The glioma may even spread to imolve the opposite optic nerve. 
These tumours are occasionally seen in connexion with von Recklinghausen’s neurofibro- 
matosis, though they have no true relation with the latter. Microscopically they are 
similar to cerebral gliomas, but have a special picture, with marked polymorphism of 
cells, resembling some of the gliomas of the brain-stem and corpus callosum. 


Meningiomas 

These comprise one sheath meningioma (with intracranial extension) and two 
meningiomas with bony involvement of tlie orbit (h 5 'perostosis). All occurred in women 
in the fifth decade. 


Case II.— -Meningioma of the optic nerve sheath: Mrs. B., aged 41, presented with 
progressive failure -of vision of the right eye of seven years' duration, without pain or 
headache. The right eye was almost blind within a year of the onset of symptoms. For 
two years there had been a progressive right exophthalmos, with aching pain in the right 
side of the head. Examination showed marked right exophthalmos, with visual acuity 
reduced to perception of light in the right eye. Ophthalmoscopic examination revealed 
optic atrophy with tortuous new vessels over the lower part of the right optic disc, and 
a patch of choroidoretinal atrophy in the upper nasal retina. Ocular movements were 
slightly limited in all directions on the right side, probably due to the exophthalmos, 
and there was no ptosis. The right pupil was fixed to direct light but reacted well 
consensually. A definite, though faint, sj'StoUc bruit was audible over the right eye at 
one time. X-ray examination showed enlargement of the right optic foramen. 

At operation (right transfrontal exploration) a large meningioma (4x3x3 cm.) was 
found attached in the region of the right optic foramen, and along the optic groove and 
inner third of the sphenoidal ridge (fig. 2). Intraorbital extension of the tumour occurred 
along the optic canal, the optic nerve being surrounded by a cuff of tumour filling the 
subarachnoid space. The tumour filled most of the orbit. Complete removal of the 
intracranial portion was followed by eKcision of the orbital extension, after removal of 
the roof of the orbit and optic canal. The optic nerve was divided intracraniaUy and 
near the globe. 

On clinical grounds, before operation, this case would fit in with a sheath meningioma, 
and yet the orbital tumour was merely a part of a large, yet symptoraless, intracranial 
meningioma. Without denying the existence of a sheath meningioma as a separate 
entity, it seems likely that many sheath meningiomas arise primarily in the intracranial 
canty from the anterior cerebral meninges, e.g, sphenoidal wing, tuberculum sellse, or 
in the parasellar region. 

Thus it appears that in both glioma of the optic nerve and sheath meningioma one 
can never be sure pre-operatively that the intra-orbital portion of the nerve is the only 
part involved by the tumour. 

The differential diagnosis of glioma from meningioma of the nerve may be summarized 
as follows: (1) Age of patient: Glioma under 20 years, meningioma in middle age. (2) 
' Exophthalmos may occur before visual failure in meningipma. Visual failure is the 
first sign in glioma, and may be so in meningioma. (3) Oculomotor palsy, if present, 
suggests meningioma. (4) Pain is more common in meningioma. (5) Signs of intracranial 
extension may be present in meningioma. 

Case III.— -Meningioma with hyperostosis of orbit: Mrs. P., aged 44, had had 
periodic generalized headaches for twenty-four years. For one year there had been pro- 
trusion of the right eye, and for six months swelling in the right temporal region. 
Examination showed a large diffuse swelling in the right temporal region, with slightly 
irregular surface, raised from the surface to the level of the zygoma, and about 2 In. 
m circumference. There were a few pulsating arteries palpable over the tumour. There 
was marked right exophthalmos (R. 28-5, L. 16-5, or 12 mm. exophthalmos), with slight 
limitation of all ocular movements, especially elevation (fig. 3). The right visual acuity 
w^ reduced to counting fingers, but the optic fundus and disc were normal. There was 
u defect in the lower right visual field with involvement of fixation, the upper periphery 
of the field being relatively intact. There were no other abnormal signs in the central 
newous system, and, in particular, no anosmia. 

f-vay examination (fig. 4) showed a diffuse opacity involving the walls of the right 
orbit, and spreading backwards to the temporal region. A portion of bone removed 
trom the temporal region showed meningiomatous invasion of the bone (fig. 5) Onera- 
tion was not undertaken. 


IV. — A similar ease, a woman aged 40, with two or three years’ history of right 
exophthalmos, with good vision and no pain. Examination showed right-sided exonh- 
thalmos of moderate degree as the sole physical sign, with normal vision, S funius 
X-ray exammation showed bony Involvement of the orbit verv 
similar to the preceding case. ^ 

The last two cases exhibit the clinical feature.-i of hyperostosis of the orbit due to 
meningioma, with exophthalmos preceding any loss of vision, and oculomotor palsy 
oeing late iti onset or absent. These tumours may be very slow-growing and of many 
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ycais diii.iiinii. In some cases tlicrc is merely a small tumour or meningioma cii pimiitc, 
".'£!' ticmendous bony reaction or invasion, which may make radical extirnation verv 
dillicint or impossible. 




'FIG. S (Case III ). — Invasion of lemporal bone by meningioma. 


FIG, I (Case 111). — Hyperostosis and 
sclerosis of right orbit. 



FIG. r (Case Vt). — To show lid retraction, c-vophlha im> 
and chemosis. 


Case V.— Venous ttimonr of the orbit: A male, aged 45, gave a history of 
the right eye on stooping. There was no pain, head noises, or “d e.specially 

Examination showed deep eye sockets particularly ‘^e i^ht side, a>^d situation, 
nhove the upper lids. There may have been a localized hpody-strophy the 

There wL no exophthalmos when the patient’s head was upright or honzoniai. 
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exQphthalmometer readings being H. 12 mm. and L.. 14.5 mm. The right eye was slightly 
suMen at rest suggesting a small bulk of orbital contents. When the patient stooped 
with head doivnwards, or on compression of the right jugular vein with the patient 
erect or lying down, the right eye rapidly became proptosed to no less s degree than 
13-5 mm. (exophthalmometer reading 25.5 mm.). In addition the temporal fossa became 
fuller (fig. 6). There was no cephalic or ocular bruit, and no change in the fundus 
appearance when the eye was fully ■ proptosed. Visual acuity was reduced from 6/12 
with the eye at rest, to 6/18 with full proptosis. ^ 

This venous tumour of the orbit could thus be rapidly filled and emptied, and pre- 
sumably communicated widely ivith the cavernous sinus. It did not interfere with the 
patient’s activities, and no surgical treatment was undertaken. 

Pseudo-tmnour of the Ofbit (“Fibromatosis o£ the Optic Nerve Sheath”) 

The following two ca.ves are examples of the so-called pseudo-tumour of tire ofbit. In 
this condition, the aetiologj’ and patliolog}’ of which ue know little, the orbital tissue is 
replaced a growth of dense fibrous tissue infiltrated with chronic infiammaior}' cells. 



FIG. 6 {Case V ). — 'Venous tumour of oibii: before and after compression of internal jugular vein. 


The mass usually surrounds and may be intimately fused with the dural sheath — but 
does not invade the nerve itself — and with the sheaths of the enveloping ocular muscles. 
There is some doubt whether the pseudo-tumour arises from the sheath of the nerve. 
Endarteritis is said to be common in the tumour, which contains scattered lymphocvtic 
foci. It appears to be of inSammator)' origin, and may be syphilitic. The following 
two cases suggest the possibility of an endocrine origin, linking the condition with Graves’ 
disease. Sarcoidosis may also he a possibility in some cases. 


Case VI.-~B. S., male, aged 37, presented with right-sided exophthalmos of nine 
months’ duration, without pain, but with occasional diplopia and blurring of vision. He 
had felt nervous recently and had lost weight. Examination revealed gross unilateral 
exophthalmos (12 mm.), the ej'e being also displaced downwards slightly. There was 
marked retraction of the upper and lower lids on the same side, and impaired elevation 
and abduction of the eye (fig. 7, p. 20). The visual acuity was 6/12 partly and the field full 
In addition, the other eye showed a variable lid lag, and slight weakness of abduction! 
There were no definite general signs of ' thyrotoxicosis, except tachycardia (80-100) the 
BM.K. was normal, and the thyroid gland not enlarged. 

It was considered that the case was one of exophthalmos of Graves’ disease esoeciallv 
in view of the lid retraction. The appearance of papilloedema and loss of corneal sensa- 
tion m an essentially unilateral abnormality made us doubt this diagnosis The natient 
refused operation until there was a large corneal ulcer, and the eye almost blind 
V '7?® excised, and during the operation a firm yellowish tissue was seen 

behmd the eye. About three weeks later the orbit was exposed from above (right frontal 
flap and decompression of the orbit). On opening the periosteum of the orbit a large 
hard ovOTd tumour was seen, attached posteriorly and anteromedially, and was’removld 
intact. The optic nerve appeared to be surrounded by the tumour. The tumour was 
Zi cm. long and 1 cm. thick, and contained a central white core, presumably the remains 
o£ the optic nerve. ■’ icmauis 

tumour showed intense lymphocytic infiltration, with some plasma 
polymorphs, with oedema, secondary fibrosis, and degeneration 
of muscle fibres of the extrmsic muscles. The oculomotor nerves appeared normal. 

Acg. — Xel'r. 3 
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The patient has remained well for nearly three years after the operation, and the 
remaining eye is normal. 

[This patient was shown at a meeting of the Clinical Section, before operation, as a 
case of exophthalmic ophthalmoplegia, see Proc. R. Soc. Med., 1941, 35 , 12.] 

Case VII. — W. S., male, aged 56, had unilateral exophthalmos of three months’ dura- 
tion, without pain, headache, or loss of vision. E.xamination showed right exophthalmos 
{9 mm.), with no horizontal or vertical displacement. There was intense conjunctival 
injection and chemosis. and the globe was tender on pressure and could ■ not be pushed 
back. There was defect in all ocular movements, especially elevation, but no lid retrac- 
tion. The right pupil reacted sluggishly to light. At a later-stage the patient developed 
severe pain in the right eye, and V.A. was reduced to 6/60. The corneal reflex became 
diminished and a corneal ulcer developed. The optic 'fundus remained normal. There 
was no clinical evidence of thyrotoxicosis, though the B.M.R. was -h34% on one occasion. 
In view of the unilateral exophthalmos and the absence of lid retraction, and the fact 
that the globe could not he reduced by pressure, a diagnosis of orbital tumour was ma-de. 
Decompression of the orbit from above (intracranial approach) was undertaken by Mr. 
McKissock, and a large hard mass of tissue was removed from beneath the superior 
rectus muscle, to which it appeared to be -attached. The optic nerve was not seen. The 
tumour measured 1 cm. long, 1 cm. wide, and 4 cm. thick. The proptosis was reduced 
by operation, but the cornea later perforated and the eye had to be eviscerated. The 
histology was that of a pseudo-tumour (see Mr. Goldsmith’s remarks later). 

This case has an interesting sequel, for fourteen months after the operation on the 
right eye, the remaining eye became similarly affected. The left eye was proptosed, and 
there was well-marked chemosis, and bulging of the upper and lower lid’s. There was 
no lid retraction, but ocular movements were limited in all directions, especially abduc- 
tion. The retinal veins were engorged but there was no papilloedema. The visual acuity 
was 6/12 and corneal sensation was normal. There were no clinical signs of thyrotoxi- 
cosis. There was, in addition, a mass palpable in the old socket. The patient refused 
operation on the remaining eye, which developed a corneal ulcer. 

These two cases are of considerable interest, particularly in the differential diagnosis 
from the exophthalmos of Graves' disease. In the first case there was lid retraction and 
the condition was at first attributed to endocrine disorder, and in the second case botli 
eyes were affected. It may be, of course, that these cases arc allied to Graves’ disease, 
and that the condition is a form of exbphtlialmic ophthalmoplegia. 

Case VIII . — Orbital metastasis: This patient is described in view of the fact that a 
proved orbital metastasis from a carcinoma of the breast was known to have been pre- 
sent for at least six years, 

• The woman, aged 60, had noticed unilateral ptosis when she was in hospital six ye?rs 
previously for removal of a carcinoma of the breast. She later presented with a third 
nerve palsy and pain above the eye, of two years’ duration. There was no definite 
exophthalmos. At autopsy the soft tissues of the orbit contained deposits of adeno- 
carcinoma, with invasion of fat, muscle, and nerves. 

Case IX . — Pituitary tumour: This patient, a male, aged 24, had been blind for three 
years when first examined. .Six j'ears previously he had developed progressive deteri- 
oration of vision in both eyes, and later developed severe frontal headaches. Bilateral 
exophthalmos had slowly appeared over a period of four years, with increasing obesity 
and change in features. 

Examination revealed advanced bilateral optic atrophy, with blindness, and pupils 
which were fi.xed to light. Ocular movements were full. There was very marked 
bilateral exophthalmos (Hertel R. 24, L. 27) and the left eye showed definite pulsation. 
There were mild acromegalic features in the face and hands. An X-ray of the skull 
showed complete destruction of the sella turcica, and the ontic foramina and ethmoids 
had disappeared. In view of the latter, it seems likely that the e.xophthalmos was 01 
mechanical origin due to invasion forwards bj’ the pituitary tumour. . 

It seems likely that, as orbital tumours arc uncommon, no one observer sees a sulacient 
number of cases to appreciate the relative frequency of the different pathological types. 
Each variety of tumour probably has its own clinical characteristics. A large projiortion 
of these tumours extend into the cranial cavity', or arc forward extensions of an intra- 
cranial mass. 


Progressive unilateral e.xophthalmos, usually' jiainlcss, is a common presenting symptom, 
though visual failure may precede this if the tumour is inside the muscle cone. The 
exophthalmos may be axial, or tlie et'e may be di.splaccd vertically. In one case of this 
series, a meningioma, an orbital bruit was heard on one occasion, and in another, probably 
a forward extension of a pituitary adenoma, the exophthalmos was definitely ])ulsati!c. 
Chemosis and conjunctival congestion arc .seen in the later stages. Resistance to backw.ard 
pressure on the front of the globe is probably an important point in diagnosis, and the 
anterior margin of the tumour may occasionallv be palpated round the globe. 1 he bone 
of the peri-orbital region may be involved by the tumour (Case III). 

Loss of vision followed by optic atrophy is, of course, a common finding where the 
tumour involves the optic nerve. The visual field may show a central defect sjtrc.ading 
to involve one part of the periphery (Case III). In many cases, however, and particul.arly 
when the tumour originates outside the muscle cone, vision is retained, or visual loss 
occurs late in the history. Papilltcdema was found in only one case ” ^ 
scries, a pseudo-tumour, probably originating within the muscle cone, and was a .1 

feature. 
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Lid retraction is probably a rare accompaniment of orbital tumour. It occurred in 
one case of the present series, a pseudo-tumour. Ptosis is more likely to occur than lid 
retraction, and the latter is, as a rule, a diagno.stic pointer to the exophthalmos of 
Graves’ disease. 

It is surprising how little defect there is in ocular movements in some of these cases, 
e.g. Case II, where the orbit was almost filled with meningioma. Ocular palsy, or 
marked defect in ocular movements, is probably a late sign in many cases. In metastatic 
orbital tumours a third nene palsy is fairly common, however (Case VIII), 

Involvement of the ophthalmic division of the trigeminal nerve was not seen in this 
series of cases. If it is affected it probably points to an intracranial e.xtension of the 
tumour. Ocular sympathetic involvement probably accounts for the small pupil in some 
cases of third nerve palsy of metastatic origin, but this feature is perhaps more common 
in intracranial aneurysms of the carotid artery. , 

I am indebted to Dr. Russell Brain for permission to publish Case II. 

Mr A. J. B. Goldsmith: Orbital pseudo-tumours were first described by Birch-Hirschfeld 
some 'forty years ago and the term has been held to connote a slowly-developing exoph- 
thalmos associated with a non-mycotic infection. Most writers have adhered to Birch- 
Hirschfeld’s original classification dividing the condition into three groups. In the first 
the disease is clinically a tumour, without evidence of tuberculosis, sj-philis or blood or 
other disease, but subsiding on treatment with mercury, arsenic or iodides. This is un- 
satisfactorj' from the pathological point of view, as, although the patient may be cured, 
there is no certainty as to the underlying basis. 

In the second group, at operation, what is thought to be a tumour is removed, but on 
pathological examination this is found to consist of fibrotic chronic inflammatorj- tissue 
only. 

The third group is similar to group 2, but in addition lymphoid follicles are also 
present. 

In the light of more recent knowledge manj' pseudo-tumours must be considered as 
probably unilateral thyrotrophie exophthalmos. One of these is described by Birch- 
Hirschfeld, a man in whom one orbit %vas exenterated for a presumed sarcoma, but the 
tissues showed what was called chronic Inflammatory tissue only. After operation the 
other eye became markedly proptosed and remained so for some years, then returning 
to its normal position. 

Other cases described, such as the first in Dandy’s book on orbital tumours, and one 
described by Dalsgaard-Nielsen, Have presented nodules outside the muscle cone, which 
have shelled out readily, and their removal has led to complete recovery. Patho- 
logically both these showed chronic inflammatory fibrous tissue infiltrated by lymphocytes' 
but without lymphoid folliculosis, in other words belonging to group 2 of Birch-Hirsch- 
feld's classification. 

In two cases both operated on by Mr. McKissock, the diagnosis, based on the operative 
and pathological findings, was of pseudo-tumour. In the first the pathological material 
showed chronic inflammatory fibrous tissue infiltrated by lymphocytes without follicles. 
It was part of a mass removed from a socket, the eye having been lost by corneal ulcera- 
tion by exposure from displacement forwards by the mass. 

In the second case a tumour-like mass was present in the inner and upper part of the 
orbit involving the superior oblique muscle. This mass was encapsulated and 'was easily 
shelled out and removed complete after dividing the two ends of the affected muscle 
No other mass was felt in the orbit at the end of operation. On section of the tissue 
removed it was found to consist of mdematous muscle showing necrosis of fibres rnuch 
fibrosis, lymphocytic infiltration and many lymphoid follicles, the whole being surrounded 
by a fibrous capsule. Thus looking at the fibrosis the case would fall into group 3 of 
Birch-Hirschfeld’s classification, but the changes in the muscle are similar to those 
described by Mulvany as occurring in thyrotrophie exophthalmos. In view of the com- 
, plete localization of the mass we labelled the condition as pseudo-tumour but the 
subsequent history is interesting. The cornea had ulcerated from exposure ’ and had 
perforated before the orbital exploration. After operation the ulceration spread and 
the eye had to be removed. The socket healed well and was quite soft, but I understand 
that the patient has recently, some eighteen months after removal of the mass and of 
the ejp. developed another mass in the anophthalmic socket, and has also proptosis of • 
oUthalmoldIkl"®®® “ anomalous eale of e.?opXafm?c 

It is possible that in some cases of thyrotrophie exophthalmos the pathological chanups 
may for some time remain confined to one muscle or contiguous muscles usualH^ fhp 
superior rectus and oblique. Some of the cases in the literaturl Slline intnrm.n^l 
pseudo-tumours may m fact be of this iype; though frequently the ®p“hMo¥? ft,d 
of sufficiently detailed to affo^rd anyfnlfhfnmlnt 
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The speaker thought the textbooks were correct in stating that dermoids were mosi 
often situated anteriorly, but agreed that they might be retro-ocular and so cause prop- 
tosis. He quoted a case of his own," which as far as he knew was unique, in which a 
retro-ocular dermoid was, found to be fixed to the outer wall and roof of the orbit by 
an encasing thin ibony capsule. The original diagnosis made on the strength of the X-ray 
picture was that of enchondroma. 

, Though pain was a rare symptom in cases of orbital tumour, if it did occur, especially 
in the early stages, it suggested that the tumour was probably of a malignant nature. 
He had observed that in cases of metastasis in the apex of the orbit from breast cancer 
a fifth nerve neuralgia was apt to precede the onset of appreciable proptosis. 

With regard to the two cases of pseudo-tumour quoted by Dr. Meadows, he had little 
doubt in his own rnind that these were actually cases of Graves’ disease, and he thought 
that the microscopic findings threw an interesting light on the possible causes of exoph- 
thalmos in association with that condition. One variety of pseudo-tumour was a 
localized periostitis of the orbital wall and in such cases it was his experience that the 
exophthalmos subsided in time, though the process was extremely slow. 

It was important to remember that tumours consisting of lymphoid tissue occurred in 
the orbit, especially in cases of leukaemia and allied diseases of the lymphatic system, 
and that a blood-count might reveal the nature of an orbital tumour. 

Mr. A. Dickson Wright said that his personal series of orbital tumours differed from 
those recorded by the opener. They consisted of four lacrimal tumours, one optic 
nerve glioma and no less than five true meningiomas of the optic nerve sheath. ^ 
regards the lacrimal tumours they were all now dead from recurrences of different kinds, 
one in the liver only and the others in the cranial bones, this fn spite of the clean re- 
moval and intensive post-operative radiation. These tumours, although histologically the 
same as paro.tid tumours, had a most evil .prognosis. . 

After removal of the optic nerve with its glioma in the one case of a child, phthisis 
bulbi had resulted whereas in the optic sheath meningiomas the eye had retained its 
shape and appearance after removal of the optic nerve. Squints were usual, but in one 
case a satisfactory operative correction had been made. An interesting point was lh<« 
these tumours grew outwards from the sheath which after removal could toe slid up and 
down on the nerve proper. This had prompted the speaker in his last case to remove 
the tumour by morcellement and then the portion of sheath was removed, leaving the 
bare nerve for a distance of a centimetre in the hope that vision might be- preserved. 
This was not achieved but it might toe a possibility in earlier cases. 

Another important orbital tumour was provided by intra-orbital extension- of the 
creeping carcinomas of the nasal passages and sinuses, the so-called epithelioma tere- 
brans. The combination of one-sided nasal obstruction and epistaxis with exophthalmos 
and deafness on the same side made a very clear syndrome. No surgery, possibly not 
even biopsy, should be attempted as most encouraging results were obtained by thorough 
radiation of the whole area. ’ , , . 

As regards the pseudo-tumours which have a tendency to resolve spiontaneously might 
they not be a form of Boeck’s sarcoid, possibly best treated by orbital decompression 
rather than removal which generally seemed to cause loss of vision? 


[February 1, 1945] 

Acropartesthesia. [A Summarj] . 

By SI^^oN Behrman] M.R.C.P. 

The manifestations of this syndrome were first accurately described by Ormcrod in 
1883 and they can be summarized as follows; 

(1) Symptoms; (o) are confined to upper extremities; [h) comprise paraisthesire (peri- 
pheral in distribution), often associated with pains of ladiating type; (c) are most pro- 
nounced on awakening; {d) when present during the day, they are brought on by manual 
activities of a certain kind. 

(2) There is usually a paucity of abnormal physical signs. 

(3) The syndrome; (a) usually runs a chronic fluctuating course; (b) is usually relieved 
by rest and aggravated by work; (c) is met with chiefly in women in the later years or 
life. 

This syndrome is met with either independently or in association with pregnancy, 
megaiy and Paget’s disease. Several cases of acroparresthesia in the male were describe . 

Pregnancy acroparesthesia deserves special attention since it is a fairly common 
condition, particularly minor degrees of it. In the past it seems to have been regardc 
as an incomplete form of pregnancy neuritis and, as such, attributed to nutritional an 
dietetic causes. Symptoms usually arise during the second half of pregnancy and mos 
frequently occur witll the first p/cgnancy. There is usually a dram.atic improvcmem 
imnfediately after delivery, but symptoms frequently return after the patient ^ = 
her household duties, when they may become even more intense “>3". “ , ^ 

pregnancy. A large proportion of women showing this condition Qn the 

of die first pregnancy and are not troubled with it in subsequent pregnan 
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other hand, a multiparous woman who, after a normal first pregnancy, develops acro- 
panesthesia in the course of any other pregnanct', is very likely to be so troubled with 
every subsequent pregnancy. 

Various theories which, in the past, have been proposed to e.xplain acropartesthesia, 
such as “vasomotor neurosis”, endocrine dt'sfunctions, &c., were reviewed and found 
unsatisfactory. 

A mechanical pathogenesis was put forward, the view being based on the following 
arguments: (1) There is evidence to suggest that the disorder of function is affecting the 
peripheral nervous system of the arms. This is indicated by (o) the restriction, even in 
most advanced cases" of long standing, of all the symptoms to the upper extremities; (h) 
the presence of objective sensory disturbances at the periphery in some cases; and (c) 
evidence in some cases of increased mechanical irritability of the nerves of the arm. 

(2) Since, in the majority of cases, the sensory distm-bances are present in all fingers, 
it can be inferred that the” spinal nerves composing the brachial plexus, or the brachial 
plexus itself, are principally involved,. 

(3) In view of the fact that acropar.-esthesia is invariably relieved by rest and aggravated 
by muscular effort involving the .shoulder girdle and tipper extremities, it is probable 
that this lesion is mechanically determined. 

When considering the possible causative mechanical factors, the important influence of 
sex and age on acropartesthesia must be recognized. Evidence was adduced that these 
differences of sex and age tend to bring about a diminution of downward and forward 
obliquity of the superior aperture of the thorax; a downward descent of the shoulder 
girdle as a whole may also take place as a result of senescence. The resulting change in 
the relations of the structures would favour some degree of compression of the elements 
of the brachial plexus, especially in those cases where certain developmental abnormalities 
are already present. The neclc muscles, by their contraction, probably contribute their 
quota to the “overcrowding” of structures in this region. V^hen the arms are employed 
in certain actions, such as knitting, typing and writing, &c., the shoulder girdle has to 
be fixed and the neck muscles are utilized for this purpose indirectly. They may remain 
in a state of contraction for some time and this is probably sufficient, under the abnormal 
circumstances prevailing, to produce some physiological disturbances in the brachial piexus 
and thus give rise to panesthesitc. In man, these muscles are, in addition, concerned to 
an important extent in aiding the diaphragm in respiration. Given, therefore, conditions 
favouring thoracic breathing, a persistent aaivity' of these muscles will follow. The 
predominantly thoracic breathing occurring during sleep might explain the symptoms 
present on awakening in acropanesthesia. It mast be added, however, that in "a typical 
case of acroparassthesia in which tenotomy of the scalenus anticus was performed on one 
side, no unequivocal improvement resulted. 

According to the view put forward, a concatenation of a number of different anatomical 
(congenital and acquired) and physiolc^ical factors can produce the syndrome of acro- 
panesthesia; common to all cases, however, is a slight compression of the brachial plexus, 
usually only of a degree, sufficient to bring on transient symptoms, but insufficient to 
produce any irreversible damage. 


The Anatomy of the Thoracic Outlet in Relation to “Irritation” 
and Compression of Nerve Trunks 

By G. Weddell, M.D. 

Department of Anatomy, University of O.vford 

Introdnction.—The morbid anatomy of the thoracic outlet which mav lead to a com- 
pression or angvilation of the brachial plexus is complex and due to a number of different 
factors. There has been a tendency recently somewhat to oversimplify the .-etioloev of neuro 
logical symptoms and signs resulting from abnormalities of the thoracic outlet fi)r instance 
m a paper by Swank and Simeone (19-H), cases with neurological symptoms and siens 
imown to have cervical nbs are included under the heading of “scalehus anticus syn- 
drome . whereas properly speaking, this term should be reserved , for cases in which 
abnormalities of the scalenus anticus muscle are the primars- cause of the affection. There 
IS a danger that this form of oversimplification will lead to less precision in diao-nosis and 
thus mismanagement of treatment. Whenever neurological svmptoms or signs consistent 

r' ehcountered. attempts should 

be made to establish a precise diagnosis in order that treatment should be rational. 
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The speaker thought the textbooks were correct in stating that dermoids were most 
often situated anteriorly, but agreed that_ they might be retro-ocular and so cause prop- 
tosis. , He quoted a case of his own,' which as far as he knew was unique, in which a 
retro-ocular dermoid was found to be fixed to the outer wall and roof of the orbit by 
an encasing thin ibony capsule. The original diagnosis made on the strength of the X-ray 
picture was that of enchondroma. 

Though pain was a rare symptom in cases of orbital tumour, if it did occur, especially 
m the early stages, it suggested that the tumour, was probably of a malignant nature. 
He had observed that in cases of metastasis in the apex of the' orbit from breast cancer 
a fifth nerve neuralgia was apt to precede the onset of appreciable proptosis. 

With regard to the two cases of pseudo-tumour quoted by Dr. Meadows, he had little 
doubt in his own mind that these were actually cases of Graves’ disease, and he thought 
that the microscopic findings threw an interesting light on the possible causes of exoph- 
thalmos in association with that condition. One variety of pseudo-tumour was a 
localized periostitis of the orbital wall and in such cases it was his experience that the 
exophthalmos subsided in time, though the process was- extremely slow. 

It was important to remember that tumours consisting of lymphoid tissue occurred in 
the orbit, especially in cases of leukaemia and allied diseases of the lymphatic system, 
and that a blood-count might reveal the nature of an oi-bital tumour. 

Mr. A. Dickson Wright said that his personal series of orbital tumours differed from 
those recorded by the opener. They coixsisted of four lacrimal tumours, one optic 
nerve glioma and no less than five true meningiomas of the optic nerve sheath. _ As 
regards the lacrimal tumburs they were all now dead from recurrences of different kinds, 
one in the liver only and the others in the cranial ibones, this .in spite of the clean re- 
moval and intensive post-operative radiation. These tumours, although histologically the 
same as parotid tumours, had a most evil prognosis. 

After removal of the optic nerve with its glioma in the one case of a child, phthisis 
bulbi had resulted whereas in the optic sheath meningiomas the eye had retained its 
shape and appearance after removal of the optic nerve. Squints were usual, but in one 
case a satisfactory operative correction had been made. An interesting point was that 
these tumours grew outwards from the sheath which after removal could be slid up and 
down on the nerve proper. This had prompted the speaker in his last case to remove 
the tumour by morcellement and then the portion of sheath was removed, leaving the 
bare nerve for a distance of a centimetre in the hope that vision might he- preserved. 
This was not achieved but it might be a possibility iii earlier cases. 

Another important orbital tumour was pro\'ided by intra-orbital extension of the 
creeping carcinomas of the nasal passages and sinuses, the so-called epithelioma tere- 
brans. The combination of one-sided nasal obstruction and epistaxis with exophthalmos 
and deafness on the same side made a very clear syndrome. No surgery, possibly not 
even biopsy, should be attempted as most encouraging results were obtained by thorough 
radiation of the whole area. ' ... 

As regards the pseudo-tumours which have a tendency to resolve spontaneously might 
they not be a form of Boeck’s sarcoid, possibly best treated by orbital decompression 
rather than removal which generally seemed to cause loss of vision? 


[February 1, 1945] 

Acroparassthesia. [M Stimniary\ 

By Simon Behrman,' M.R.C.P. 

The manifestations of this syndrome 'were first accurately described by Orniefod in 
1883 and tliey can be summarized as follows: 

(1) Symptoms: (a) are confined to upper c.xtrcmities; (b) comprise paraisthcsix (peri- 
pheral in distribution), often associated with pains of ladiating type; (c) arc most pro- 
nounced on awakening; (d) when present during tlic day, they are brought on by manual 
activities of a certain kind. 

(2) There is usually a paucity of abnormal physical signs. i- . a 

(3) The syndrome: (a) usually runs a chronic fluctuating course; (b) is usually rchc\e 
by rest and aggrai-ated by work; (c) is met with chiefly in women in the later years o 
life. 

This syndrome is met with eitlier independently or in association with pregnane)', a r - 
megaly and Paget’.s disease. Several cases of acroparaisthesia in the male were dc.scribc . 

Pregnancy acroparmsthesia descn'cs special attention since it is a fairly common 
condition, particularly minor degrees of it. In the past it seems to have been regar c 
as an incomplete form of pregnancy neuritis and, as such, attributed to initritiona < 
dietetic causes. Symptoms usually arise during the second half of 
frequently occur u’ith the first pregnancy. There is usually a rc.sHmed 

immediately after delivery, but symptoms frequently return after the the 

her household duties, when they may become even more 
pregnancy. A large proportion of women showmg tliis condition develop 
of flic first pregnancy and are not troubled with it m subsequent jircg 
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The relation ofrthe brachial plexus to the thoracic outlet. — ^Jones (1913) has stated 
that from the phylogenetic point of view it is the formation of the brachial plexus which 
produces' the ribless neck, and that from the embryological point of view anomalies in 
the limb plexuses are primary and not secondary to anomalies in the disposition of 
the ribs and vertebral elements. In a series of anatomical studies he has demonstrated, 
among other things, that when a brachial plexus includes caudal nerve roots which are 
normally outside the limits of the plexus the interference with the development of 
the first thoracic rib may be expected to reach its maximum. In contrast, when a 
cervical rib is well developed the plexus receives no contribution, or only a very small 
one, from the first thoracic nerve. He concludes that under normal conditions post- 
fixation of the brachial plexus may readjust itself with the rib elements at a lotver 
level, so may prefixation of the plexus readjust itself at a higher level. It is in the 
intermediate grades, in which the development of the costal process is in excess of the 
plexus alteration, that strain is produced and symptoms are developed. 

The cervical vertebrx- — ^The anatomy of cervical ribs (or fibrous bands related to 
them) is too well known to need description. In many instances (Adson and Coffey, 
1927) relief of symptoms and signs due to their presence can be effected by division 
of the scalenus anticus muscle only. However, it is important to distinguish these 
cases as a separate group from those of the “scalenus anticus syndrome”, for on occa- 
sions either the rib may be so disposed in relation to the nerve trunks that this 
procedure alone is not effective, or fibrous bands extending from the tip of the rib towards 
the first thoracic rib have to be divided in order to relieve the pressure. 

In addition to cervical ribs there may well be abnormalities of the cervical vertebrae 
in the neighbourhood of the emergence of the nerve roots, such as osteophytic out- 
growths causing the slips of origin of the scalenus anticus muscle, during contraction, 
to compress the roots. Swank and Simeone (1944) have emphasized the close relation- 
ship between ’the tendinous slips of origin of the scalenus anticus muscle and the cervical 
nerv^ roots. Each tendon of origin passes directly in front of, and in close relation with, 
the cervical nerve root one segment below. The nerves pass laterally and slightly downwards 
in grooves on the antero-superior surfaces of the transverse processes of the cervical verte- 
brte. Near the tips of these processes, the nerve lies directly between the transverse 
process which is grooved for it to lie in, and the tendon of origin of the scalenus anticus 
muscle arising from the transverse process above. 


The scalene Muscles. — ^The “scalenus anticus syndrome” is now- well recognized. 
Swank and Simeone (1944) have described three types: “superior”, “inferior” and 
“mixed” according to , the particular nerve roots involved. They believe that the 
mechanism is similar to that of a vice, the ventral jaw of which is the scalenus anticus 
muscle, the structure or structures forming the dorsal jaw varying in different cases. 
They believe that the aetiology is due to hypertrophy of the scalenus anticus muscle 
following overactivity of the respiratory muscles. Unfortunately, there is no proof that 
their assumptions are correct. In 4 of the 15 cases reported, the symptoms and signs 
subsided with heat and massage, and with head posture designed to rest the affected 
muscle. Of the 10 patients submitted to operation, after failure on conservative treat- 
ment, the scalenus anticus muscle was said to be hypertrophied but they give no 
details of the standard against which they made this judgment. Abnormalities of the 
muscle and cervical ribs, &c., were noted in 9 of the cases, but no mention is made of 
any manoeuvres performed at operation to show the vice-like action of the muscle. 


Relief of the symptoms, however, was obtained in all cases submitted to operation. 
It is certain, therefore, that division of scalenus anticus muscle was curative in that it 
relieved pressure from the nerve roots of the brachial plexus, but it is possible that the 
real .-etiological factor lay primarily in the dorsal jaw of the vice, as in the cases of 
cervical rib, which they include under the heading “scalenus anticus syndrome”. It is 
important to emphasize this point, for section of the scalenus anticus muscle for the 
relief of symptoms may not always be effective in cases of so-called “scalenus anticus 
syndrome”. For instance. Falconer and Weddell (1943) have reported a case of com- 
pression of the lower trunk of the brachial plexus due to a tendinous band in the 
posmon of the scalenus minimus muscle. Qinically this case gave symptoms and signs 
^pical of a “scalenus anticus syndrome”. Cure was effected by division of the band. 
At operation the scalenus anticus muscle could not be made to compress anv of the 
plexus nerve roots by stimulation of postural manceuvres, and was left intact. 

Enough has been said to show that the nerves composing the brachial plexus mav 
e subjected to compression or distortion at a number of points between their exit from 
ne intervertebral foraminai and their entrance into the axilla. Anatomical and phvsio- 

In intervertebral disc CElliott and Kremer, 1915) must also be considered in the difr—e,.--! j- 

*ub,ec« «th symptoms and signs of “ irritation » or compression of the’Lrae r“mpost'^^^^ 
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From the anatomical point of view, therefore, abnormalities in relation to the following 
Structures should be considered. 


The Moruid Anatomy of the TnouActc Outlet 


Descent of the stionlder girdle. — ^I’odd (1912) has suggested that compres-sion of the 
subclavian structures can result from an abnormal development of the shoulder girdle. 
He supposes that normally during the course of development and growth, the acromial 
end of the clavicle and shoulder descend because of the tvCight of the upper e.xtrcniity, 
and the sternal end of the clavicle descends because of the contraction of the rectus 
abdominis muscle transmitted tlirough the sternum. On the other hand, no .symptoms 
occur unless, there is abnormal descent of the .shoulder, or an arrested descent of the 
sternum and the anterior ends of the ribs. Either one or both of these abnormalities 
may (according to Todd) result in compression of the subclavian structures because of the 
stretcliing of the brachial plexus and subclavian vessels over a fixed cervical or first 
dorsal rib. He has shown that the descent of the shoulder is greater in females than in 
males, and presumes that this is due to a less powerful development of the suspensory 
muscles of the shoulder, especially the trapezius. In addition, he argues diat the rectus 
.abdominis muscle is relatively less powerful in the female, and thus exerts less pull on 
the sternum with the result that the anterior extremities of the clavicle and ribs arc fixed 
at a higher level. These arguments are consistent with the clinical observation tliat cases 
•of cervical rib with neurological symptoms and signs are more common in females. 

On the basis of Todd's discussion, it is to be expected that, in a certain number of 
.subjects who show minimal morphological abnormalities of the thoracic outlet, symptoms 
and signs referable to compression or “irritation” of roots of the brachial plexus will not 
appear until they are exposed to unaccustomed strain. Such strain may take the form 
of carrj’ing of heavy weights, or bearing heavy packs on the shoulders, leading to an 
over-stretching of the trapezius muscles and thus to an abnormal descent of the shoulder 
girdle. Murphy (1910), Stopford and Telford (1919) and others have de.scribed cases 
tvhere symptoms of compression of the lower trunk of the brachial plexus by an apparently 
normal first thoracic rib, were' relieved by removal of a segment of the rib. Geddes (1912) 
has also described a case in which symptoms related to angulation of the brachial plexus 
following pregnancy, iverc entirely relieved by postural manceuvres designed to elevate 
the shoulder girdle and increase the “tone” of the trapezius muscles. 

Costo-clavicular conipression. — Falconer and Weddell (1943) described three cas« 
with symptoms and signs suggestive of a “scalenus anticus syndrome" which occurred 
following unaccustomed strain involving muscles of the shoulder girdle. The clinical 
picture was found to be due to an intermittent compression of the subclavian structures 
between the clavicle and the first rib. In tlicse cases, morphological abnormalities 
resulting in an excessive narrowing of the interval between die clavicle and the first 
rib tvere responsible, and not angulation of the subclavian structures over the rib, or 
compression of the subclavian structures between the rib and scalenus anticus muscle. 
In one case in which symptoms and signs were unilateral there was radiographic 
■evidence of asytnmetry of the thoracic outlet. This patient was submitted to operation 
under local anaesthesia and proof ivas forthcoming during postural manoeuvres with the 
structures exposed, that the subclai'ian structure.s were being compressed between the 
clavicle and first rib. Contraction of the scalenus anticus muscle, cidier voluntarily or 
ivhen stimulated electrically, was without effect. Following the removal of a segment 
■of the first rib the symptoms and signs disappeared and the subclavian structures were 
no longer compressed by postural manoeuvres designed to approximate the clavicle to 
the first rib. 


During the course of the operation an aneurysmal dilatation of the subclavian artery 
beyond the scalenus anticus muscle was encountered, proximal to the point of com- 
pression of the vessel. Similar aneurysmal dilatations have been described previously, 
and explained as being due to compression of the vessel between the first rib and the 
tendon of the scalenus anticus muscle. Ingenious theories have been evolved to .account 
for the dilatation distal to the point of compression, but it appears probable rhat, in such 
■cases, the chief point of compression of the ves.sel has been mistaken. 

The first rib . — Abnormalities of the first rib alone may also give rise to symptoms of 
> . . , , . > _ r- , _i Por instance, 



may occur in the neighbourhood of the subclavian groove (Alderson, „ 

resulting from such fractures might well lead to symptoms and signs re . 


coraijres^ion' or “irritation” of the "nerves composing the 'brachial plexus. 
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The relation of the brachial plexus to the thoracic outlet. — Jones (1913) has staled 
that from the phylogenetic point of view it is the formation of the brachial plexus which 
produces" the ribless neck, and that from the embryological point of view anonaalies in 
the limb plexuses are primary and not secondary to anomalies in the disposition of 
the ribs and vertebral elements. In a series of anatomical studies he has demonstrated, 
among other things, that when a brachial plexus includes caudal nerve roots which are 
normally outside the limits of the plexus the interference with the development of 
the first thoracic rib may be expected to reach its maximum. In contrast, when a 
cervical rib is well developed the plexus receives no contribution, or only a very small 
one, from the first thoracic nerve. He concludes that under normal conditions post- 
fixation of the brachial plexus may readjust itself with the rib elements at a lower 
level, so may prefixation of the plexus readjust itself at a higher level. It is in the 
intermediate grades, in which the development of the costal process is in excess of the 
plexus alteration, that strain is produced and symptoms are developed. 

The cen’ical veriebrx- — The anatomy of cervical ribs (or fibrous bands related to 
them) is too well known to need description. In many instances (Adson and Coffey, 
1927) relief of symptoms and signs due to their presence can be effected by division 
of the scalenus anticus muscle only. However, it is important to distinguish these 
cases as a separate group from those of the “scalenus anticus syndrome”, for on occa- 
sions either the rib may be so disposed in relation to the nerve trunks that this 
procedure alone is not effective, or fibrous bands extending from the tip of the rib towards 
the first thoracic rib have to be divided in order to relieve the pressure. 


In addition to cervical ribs there may well be abnormalities of the cervical vertebrae 
in the neighbourhood of the emergence of the nerve roots, such as osteophytic out- 
growths causing the slips of origin of the scalenus anticus muscle, during contraction, 
to compress the roots. Swank and Simeone (1944) have emphasized the close relation- 
ship between 'the tendinous slips of origin of the scalenus anticus muscle and the cervical 
nerve roots. Each tendon of origin passes directly in front of. and in close relation with, 
the cervical nerve root one segment below. The nerves pass laterally and slightly downwards 
tn grooves on the antero-superior surfaces of the transverse processes of the cervical verte- 
brae. Near the tips of these processes, the nerve lies directly between the transverse 
process which is grooved for it to lie in, and the tendon of origin of the scalenus anticus 
muscle arising from the transverse process above. 

The scalene muscles. — The “scalenus anticus syndrome” is now well recognized. 
Swank and Simeone (1944) have described three types: “superior”, “inferior” and 
‘mixed” according to . the particular nerve roots involved. They believe that the 
mechanism is similar to that of a vice, the ventral jaw of which is the scalenus anticus 
muscle, the structure or structures forming the dorsal jaw varying in different cases. 
They believe that the xtiology is due to hypertrophy of the scalenus anticus muscle 
following overactivity of the respiratory muscles. Unfortunately, there is no proof that 
their assumptions are correct. In 4 of the 15 cases reported, the symptoms and signs 
. subsided with heat and massage, and with head posture designed to rest the affected 
muscle. Of the 10 patients submitted to operation, after failure on conservative treat- 
ment, the scalenus anticus muscle was said to be hypertrophied but they give no 
details of the standard against which they made this judgment. Abnormalities of the 
muscle and cervical ribs, &c., were noted in 9 of the cases, but no mention is made of 
any manoeuvres performed at operation to show the vice-like action of the muscle. 

Relief of the symptoms, however, was obtained in all cases submitted to operation. 
It is certain, therefore, that division of scalenus anticus muscle was curative in that it 
relieved pressure from the neive roots of the brachial plexus, but it is possible that the 
teal jEtiological factor lay primarily in the dorsal jaw of the vice, as 'in the cases of 
cervical rib, which they include under the heading “scalenus anticus syndrome”. It is 
iraponant to emphasize this point, for section of the scalenus anticus’ muscle for the 
relief of symptoms may not always be effective in cases of so-called “scalenus anticus 
syndrome”. For instance. Falconer and Weddell U943) have reported a case of com- 
pression of the lower trunk of the brachial plexus due to a tendinous band in the 
^suion of the scalenus minimus muscle. Qinically this case gave symptoms and signs 
^pical of a “scalenus anticus syndrome”. Cure was effected by division of the band 
At operation the scalenus anticus muscle could not be made to compress anv of the 
plexus nerve roots by stimulation of postural manteuvres, and was left intact. 

Enough has been said to show that the nerses composing the brachial plexus mav 
1° compression or distortion at a number of points between their exit from 
ne intervertebral foramina' and their entrance into the axilla. Anatomical and physio- 

in j'ntcA-ertcbral disc (Eliiou and Kremer, IW5) must also be considered in the j- 

“ sstth Simptoms and signs of >• irriation " or compression of d.e 
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logical abnormalities in relation to all parts of the following .structures must be con- 
sidered when making a diagnosis and instituting treatment: (1) The clavicle and first 
rib; (2) tlie brachial plexus; (3) the cervical vertebra:; (4) the scalene muscles. 

It must always be remembered that a combination of. abnormalities may be present. 

The importance of exact diagnosis in relation to treatment . — If a number of the nerve 
fibres composing the brachial plexus have undergone Wallerian degeneration, the results 
of any form of treatment will be di.sappointing, for the regeneration of peripheral 
nerves, particularly over ^lohg distances, is functionally poor. Howell (1913) reviewed 
the results of operative treatment in cases widi cervical ribs and concluded that, with 
regard to muscular weakness and atrophy, operation will greatly improve the condition 
if not too long delayed. It is, therefore, of the utmost importance that an exact diag- 
nosis should be made early in cases of brachial plexus, “irritation” or compression. 
Careful clinical, radiographic, and electromyographic assessment of each case should be 
undertaken in order to determine the mechanism giving rise to the symptoms and 
signs. For instance, in cases of acropartesthesia associated with pregnancy, the symp- 
toms are probably determined by anatomical changes occurring during the latter half 
of pregnancy. Respiration becomes more costal in type with consequent elevation of 
the first rib and is associated with increased activity and perhaps hypertrophy of the 
scalene muscles which leads, to a narrowing of the thoracic outlet. Since the changes 
responsible for the symptoms are reversible, the treatment is clearly conservative. 
Similarly in cases tvith abnormalities of the thoracic outlet in which symptoms and 
signs have arisen as a result of a change in occupation (leading to. a descent of the 
shoulder girdle) the treatment is conservative in the first 'instance. In the majority of 
such cases, the pathological changes are reversible, and cure may be expected to follow, 
the removal of the precipitating cause of the affection. On the other hand, in all cases 
in which symptoms and signs are progressive despite conservative measures, operation 
should be undertaken early in order to forestall Wallerian degeneration. 

Any operation undertaken should be regarded as exploratory, and should preferably 
be performed under local anatsthesia. During the course of the operation every attempt 
should be made, by postural manoeuvres and electrical stimulation of the scalenus 
anticus muscle, to determine both the exact point and mechanism of the compression 
of the nerves. In some cases division of the scalcnUs anticus muscle alone will relieve 
the affection although its primary cause is a cervical rib. On other occasions it may be 
necessary to remove a segment of the first rib, or to divide a fibrous band occupying the 
position of a cervical rib. 

Since this Address was given a paper has appeared in Brain by Walshe et nl. (1944) 
entitled : "On some pressure effects associated with cervical' and widi rudimentary and 
'normal' first ribs, and the factors entering into their causation.” It is pleasing to note 
that our conclusions are in substantial agreement. 


SuMM.tRY 

(I) The anatomv of the thoracic outlet has been discussed in relation to "irritation” 
and compression of nerve trunks. (2) It has been emphasized that the nerves composing 
the brachial ple.xus may be subjected to “irritation” or compression at a number of points 
along their course, and that a number of anatomical and physiological factors may be 
responsible, either singly or in combination. (3) It is important to establish the precise 
nature of the anatomical conditions in the establishment of a diagnosis if treatment is to 
be successful. (4) In cases in which symptoms and signs arc progressive, operation should 
be undertaken as early as possible. Exact confirmation of the diagnosis .should be obtained 
at operation by postural manoeuvres and stimulation of the scalene muscles. 
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[March 1. 1945] 

DISCUSSION ON THE TREATMENT OF ACUTE MENINGITIS 

Dr. M. Mitman: Treatment of meningococcal meningitis.—For more 
the standard treatment of cerebrospinal mcningius was spinal drainage, 
skilled nursing. During that period a considerable reduction m case fatalit) «as eftected. 

From Flexler in 1907 to Sturdee in a long record of 
ivas interleaved with glooinv pages of failures. Reliable figures of he t . 

are difficult to obtain because outbreaks varied in virulence, their natural ^ 

being 40% to 80%. Satisfactory controls in a particular epidemic were 
since diagnosed cases were conscientiously treated with serum. Cormac ■ ( ) f 

faced with a shortage of serum, was able to make a valuable comparison i 
cases not treated with serum, of whom 82% died, and 139 more serious j . , 

treated with serum, 54 % of whom died, /leaner gave the fataliU' 
introduction of serum as 70% to 80% reduced bv serotherapy to 3 o- xvvirfhp. 

found this figure agreed closely with his rate of 27-6% for serum-ireate as . 7 . 

less, figures as low as this have been recorded in cases not treated ''tth se ivirh 

et ul., and Brinton, 1941). Case fatality based on the number of deaths as c°™pa«d ui* 
the number of notifications is unprofitable, indeed deceptive, because ° evreedinp 
notoriously unsatisfactory and, as late as 1920, instances occurred o - g 

^ Thrwide variation in the natural case-famlity rate of different ep^emics 
concerned with the tvpe, and more particularly the strain, of the He'alent organ sm, 
and is reflected in the number of severe fulminating V ® ^ 

hiemorrhage. Serolo^cally distinct groups have been known smce 
in the last war emphasized the value of type-specific sera. Af er < q 
precipitation test on the spinal fluid polyvalent serum was replace a a p merboH 
monovalent serum. As Branham (1936) ^ut, the apphcat.on of th« 

was limited because specific soluble substances had to be abxmdani m the cerebrospinal 
flm-d and the patient must not have had serum. Even tvping faded to be sufficiently 
specific and it became dear that a serum prepared from the ^ 

meningococcus promised best results. A method of managemen , T , ’ 

to cultivate the responsible organism and determine if “ "'3? nntimeninporoccal 

in use; if not, another was sought. In any case, the standardization of antimemngocw al 

serum was never satisfaccors' and the value of any particular serum c .rprire nf 

ivjth cenainty. This was verv' apparent with Ferry s so-c<alled antito-vm, the existence of 
which was denied bv other observers who attributed its vahie to *e usual antibacterial 
action of sL (2ndTnternat. Congr. Microbiol., 1936). Neverthe ess, kboro or) tes« 
proved that sera were capable of protecting against experimental infection, ^iis uncer- 
tainty about the efficacy of sera was reflected in the personal experience of all who bad 
to treat the disease in my number.s. Some cases rpponded with satisfacton' promptitude 
in two or three days, but the many failures in the most favourable circumstance.s lent 
support to the view that the concomitant spinal drainage ivas the effective therapeutic 
measure. Introduced bv Quincke in 1895. spinal drainage found its logpl extension in 
cisternal and ventricular drainage, and spinal puncture was an essential preliminaiy’ to 
■ the administration of serum by the route then employ^. It was ousted with serum 
^vhen chemotherapy >vas established but has been revived with peniciUm theraps. But 
before chemotherapy appeared the intrathecal administration of serum suffered a decline 
because of the asepdc meningeal reaction it caused, ^^lrh increasing recognition of the 
septicremic nature of the disease intrathecal serum was augmented and, in some inst.ancM, 
entirely displaced by intravenous or intramuscular serum (Hernck, Hovne, 193:>). 
The theoretical objecdon to parenteral routes— that serum would not pass the blood-brain 
barrier — was disproved when it was shown that large molecute could pass through an 
inflamed choroid plexus. Nevertheless, as late as 1936 Sturdee wrote that provided 
the patient comes under treatment at a reasonably early moment, is of suitable age and 
xeceives adequare amounts of serum prepared from current strains of meningococci he 
bas a reasonable chance of recovery; also that intrathecal treatment with antimemngococcal 
, serum is the most helpful means of obtaining a good result . With perhaps insistence 
on some serum being administered parenteraBy this represented current views. 

The sulphonamides transformed the therapeutic scene. Before ev,diiating them, or 
indeed anv other therapeutic nieasurci it is essential to enumerate the factors nhich 
influence case fatality. This in turn will serve to e.xplain many of the considcrahic 
discrepancies between the results of different observers using the same therapeusis. The 
first factor is the virulence of the prevalent strain of meningococcus reflected in the wide 
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logical abnormalities in relation to all parts of the following -.structures must be con- 
sidered when making a diagnosis and instituting treatment; (1) The clavicle and first 
rib; (2) the brachial plexus; (3) the cervical vertebra:; (4) the scalene muscles. ' 

It must always be remembered that a combination of abnormalities may be present. 

The wiporta/ice of exact diagnosis in relation to treatment . — If a number of the nerve 
fibres composing the brafchial plexus have undergone Wallerian degeneration, the results 
of any form of treatment will be disappointing, for the regeneration of peripheral 
nerves, particularly over Jong distances, is functionally poor. Howell (1913) reviewed 
the results of operative treatment in cases with cervical ribs and concluded that, with 
regard to muscular weakness and atrophy, operation will greatly improve the condition 
if not too long delayed. It is, therefore, of the utmost importance that an exact diag- 
nosis should be made early in cases of brachial plexus, "irritation” • or compression. 
Careful clinical, radiographic, and electromyographic assessment of each case should be 
undertaken in order to determine the mechanism giving rise to the symptoms and 
signs. For instance, in cases of acroparesthesia associated with pregnancy, the symp- 
toms are probably determined by anatomical changes occurring during the latter half 
of , pregnancy. Respiration becomes more costal in type with consequent elevation of 
the first rib and is associated with increased activity and perhaps hypertrophy of the 
scalene muscles which leads, to a narrowing of the thoracic outlet. Since the changes 
responsible for the symptoms are reversible, the treatment is clearly con.servative. 
Similarly in cases with abnormalities of the thoracic outlet in which symptoms and 
signs have arisen as a result of a change in occupation (leading to, a descent of die 
shoulder girdle) the treatment is conservative in the first 'instance. In the majority of- 
such cases, the pathological changes arc reversible, and cure may be expected to follow, 
the removal of the precipitating cause of the affection. On the other hand, in all cases 
in which symptoms and signs are progressive despite conservative measures, operation 
should be undertaken early in order to forestall Wallerian degeneration, 

Any operation undertaken should be regarded as exploratory, and shoitld preferably, 
be performed under local 'antesthesia. During the course of the operation every attempt 
should be made, by postural manoeuvres and electrical stimulation of the scalenus 
anticus muscle, to determine both the exact point and mechanism of the compression 
of the nerves. In some cases division of the ."scalenus anticus muscle alone will relieve 
the affection although its primary cause is a cervical rib. On other occasions it may be 
necessary to remove a segment of the first rib, or to divide a fibrous band occupying the 
position of a cervical rib. 

Since this Address was given a paper has appeared in Brain by Walshc el al. (1944) 
entitled; “On some pressure effects a.s.sociatcd with cervical' and with rudimentary and 
‘normal’ first ribs, and the factors entering into their causation.” It is plca.sing to note 
that our conclusions are in substantial agreement. 

SuMM.vny 

(.1) The anatomv of the thoracic outlet has been discus.sed in relation to “irritation’ 
and compression of nerve trunks. (2) It has been emphasized that the nerves composing 
the brachial plexus may be subjected to “irritation” or compression at a number of points 
along their course, and that a number of anatomical and physiological factors may be 
responsible, cither singly or in combination. (3) It is important to establish the precise 
nature of the anatomical conditions in the establishment of a diagnosis if treatment is to 
be successful. (4) In cases in which symptoms and signs are progressive, operation should 
be undertaken as early as possible. Exact confirmation of the diagnosis should be obtained 
at operation by postural manccuvres and stimulation of the scalene muscles. 
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The iourth factor influencing a favourable result is the specific therapy employed. 
Sulphotiatnides have reduced enormously the fatality of the disease, practically abolished 
chronic and relapsing cases, diminished considerably the proportion and severity of compli- 
cation, and shortened hospitalization lo an average of thirty days or so. . Thomas attributty 
the amazing reduction in case-fatality rate from 39% in the last war to 3-5% in this 
entirely to chemotherapy. have already referred to rates of 0 to 1% in special groups 
of Service personnel treated with sulphadiazine. Martin (1942) estimated that sujphona- 
mides saved 10,000 lives in this country in 1939-41 and Stocks (1943) that they saved 
2,500 in 1942 alone. When sulphonam'ides were first introduced it was natural to com- 
bine their use with serum and spinal drainage, but reports were soon forthcoming that 
combined chemo- and serotherapy gave no better results than sulphonamides alone; 
indeed in some instances the results were worse. Brinton (1941) following Banks (1940, 
1941) expressed the view that chemotherapy had rendered treatment with serum as 
obsolete as routine spinal drainage. He enumerated the disadvantages of the older 
methods as repeated, often serious, disturbance of the patient for lumbar puncture, the 
frequency of serum disease, the aseptic meningeal reaction, the costliness of serum, the 
lack of specificity of the serum and the enormous expenditure of time and labour by 
the staff. This failure of combined therapy was on a priori grounds, surprising because 
the modes of action of serum and sulphonamides are quite different, and a synergic action 
might be expected. There ivas some experimental support for this view from work at 
the Lister Institute, not only on meningococcal infections (Amies, 1940) but with other 
organisms (Henderson 'and Gorer). Clinically, however, serum ther.-my failed as an 
adjuvant to chemotherapy not only in meningococcal infections (B.anks, 1940, 1941; Beeson 
and Westerman, 1943; Scottish Report, 1944), but also in pneumococcal infections (Plummer 
et al.) and in certain streptococcal diseases (Mitman, 1937). The results of treatment 
as recorded in two recent large-scale studies, one in England and Wales (Beeson 
and Westerman, 1943), the other in Scotland (Scottish Report), closely conform. They 
both include the epidemic of 1940 and in both the sulphonamide most used was sulpha- 
pyridine. The English study is of 3,575 case reports submitted to the Ministrj' of Health by 
more than 100 hospitals in the two years 1939-41; the Scottish repon was founded on 2,223 
cases treated in seven selected hospitals. The overall fatality rate in England and Wales was 
roughly 16% and in Scotland 22%. A group of Scottish cases treated with serum alone 
had a rate of over 50%. In evert' age-group combined sero- and chemo-therapy gave 
significantly worse results than sulphonamides alone. If this difference is true it supports 
the view of those who attribute the harmful effects of the serum to an aseptic meningeal 
reaction. Other explanations cannot be ruled out, for in both groups it is possible that 
those who received combined treatment were more seriously ill than those who received 
the drug alone, rendering comparison unfair. In both reports the importance of age in 
the prognosis is brought out, no matter what the form of treatment. Se.x had no effect 
on the fatality. Some unexpected results emerged. One was that earlier hospital treat- 
ment did not improve the prognosis ; in Scotland the fatality was actually greater among 
those admitted in the first lew days of their illness than in those admitted later in the 
week. This was probably because the more serious cases came to hospital earlier; it is 
no justification for delaying treatment. Another surprising finding in Scotland was' that 
sulphanilamidc, with the lowest bacteriostatic power, gave better results than sulpha- 
pyridine or sulphathiazole. In a more recent study in Chile, Horowitz and Perron! (1944) 
tried a controlled experiment and found a case-fatality rate of 13-3% with sulphanilamidc 
10-7% with sulphathiazole and 9-3% with sulphadiazine Excluding deaths within 
twenty-four hours, the figures were reduced to 10-7, 6 and 5 bur the differences were not 
statisticallv significant. 

The choice of a suitable sulphonamide has been considerably narrowed recently. There 
is a definite order of potency as determined by their bacteriostatic power, and this order 
is the same for meningococci as for other susceptible organisms. It is a clinical factor 
which determines the choice, viz. the capacity' of the drug to cause toxic or other side- 
effects. Suiphaniiaroidc, and its derivatives resulting from substitution in the amino 

group, have been displaced bv drugs derived from sub,stitution in the amido groujj 

particularly tvith heterocytic rings. The chief exception is that sulnhanilamide is still 
used when sulphonamide therapy must be continued in the presence of haimaturia caused 
by one of the other sulphonamides, for sulphanilamide does not cause this side-effect. 
Sulphapyridine has practically dropped out 'because of its tendency' to cause vomiting. 
Sulphathiazole is still ividely' used, but sulphadiazine or one of its’ methyl substitution 
products non leads the field. Except for its tendency to cause cry'stalluria and htematuria, 
sulphadiazine is less toxic than the others. It is more readily .-ibsorbcd and more slowly 
excreted than most of the others; in consequence a higher conaintration can be maintained 
m the blood for a longer period, so that intervals between doses can be lengthened to six 
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variations in fatality rates between one epidemic and another, and between endemic 
and epidemic cases. Whilst there is a relationship between Group I organisms (Types 
I and III of Gordon) and epidemics, and a tcndenc;'^ for Group II organisms to affect those 
in the dangerous age-group, viz, infancy and old age, virulence is, I think, more con- 
cerned with an epidemic strain than with a particular type. The second factor, equally 
important, is the host factor. Immunity to meningococcal infection and ability to with- 
stand a clinical infection are closely related to age. Lassen (1942) makes the point that 
meningitis under endemic conditions is preponderantly a disease of infants and young 
children; under epidemic conditions it is widely distributed over all age-groups up to 
30 years, and is also more common in the older age-groups; in war it is a serious military 
disease. No matter what the form of treatment tlie results arc nhvays best in the young 
adult group and most serious at the extremes of life. Many of tire remarkable results 
among Service personnel in this country and the U.S. have been achieved in the most 
favoiu'able age-groups; for example, Hill and Lever (1943) report no deaths in 68 conse- 
cutive cases treated with sulphadiazine; Daniels et ciL (1943) reports a 'case fatality of 
1 % among 80 cases of meningitis, no fatal cases among 32 patients tvith men'wgo- 

cocemmia, giving an overall rate of 0-89% in 112 soldiers treated with sulphadiazine 
during an epidemic. Taranto (1943) using the same drug on 100 con,secutive cases in a 
U.S. naval camp had a fatality rate of 1 %. By contrast, infants under ‘1 treated in Scot- 
land between 1936 and 1941, chiefly rvith sulphapyridine, had a case-fatality rate of 
28-3%; in patients over 35 years of age it was 35-4%; and in the most favourable age- 
group it was only 2-6%. Compare diis with 1907-8, one of the peak periods of the 
last forty years, when the rate was 90-4% in infants under 1 year and 74% in young 
adults (Scottish report). 


The third factor influencing a favourable resttlt in meningococcal infections is the 
organization for early diagnosis and prompt, efficient treatment. In a report on a 
severe epidemic in the U.S. 4th Service Command (Thoma.s, 1943) there- were 1,935 
cases from December 1942 to Tt'tiuary 1943, with a case-fatality rate of 3’3%. When 
this figure was analysed it was found that, for the first month, the case-fatality rate 
was as high as 12-8%, • as the organization for prompt diagnosis began to operate the 
figure fell, the lowest being 1-5%. The measures introduced included instruction .and 
stimulation of interest in the disease among the inexperienced medical and nursing 
officers, who thereafter were constantly on the look-out for cases. Patients were trans- 
ferred to the care of medical officers of the contagious diseases section who had e.xperience 
of the disease. Before the reorganization some patients were admitted in the evening 
and seen by the officer of the day tvho, in many instances, tvas surgically inclined .and 
not familiar with the disease in its scptic<emic phase. Deaths occurred in hospital 
before a diagnosis tvas made. The vital significance of premeningeal diagnosis hes in 
the amazing speed with which early administration of sulphonamides brings tlie septicKinia 
to an end. That this stage of the disease was readily responsive to .specific thercapy was 
evident from Applebaum’s (1937) paper on chronic meningococcal septic.x’mia which 
appeared before sulphonamides were generally available. He found the condition 
responded promptly to intravenous antimeningococcal serum, moderate, but not massive, 
doses sufficing. The promptness with which the diagnosis of meningococcal infection is 
made in an epidemic is indicated by the percentage dl.-ignosed in the septicasmic stage. 
Figures from the U.S. are impressive. Daniels et ah (1943) record that during an ciiidemic 
when the index of suspicion w'as high, the figure was 35%; other figures are 28% (Thomas, 
1943) and 19% (Hill and Lever, 1943). All are agreed that it is possible to diagnose 
early meningococcal septicemia on clinical grounds alone in a high proportion of cases. 

■ All degrees of severity and duration of septic.'cniia occur from the fulminating to the 
chronic, now well known from tire works of Solomon (1902), Rolleston (1919), 

(1937), Heinle (1939), Stott and Copeman (1940), Dickson et ah (1941), Copeman (1142) 
and Morison (1943), Hill and Lever give the four cardinal symptoms of the acute 
form as headache, vomiting, chill and rash. Daniels et ah regard the presence of a rns i 
as essential for the diagnosis and it was therefore present in 100% of their cases althougi 
frequently repeated search was sometimes necessary. Petechial, macular, papu ar, 
nodular and pleomorphic eruptions of I'arj'ing degrees of profusion were recorded. U)iper 
respiratory' tract infection (the usual mode of onset) was present in 78%, hc.adaclie (no 
the meningitic type) in 78%, nausea or vomiting in 59% (a highly suggestive 'gut 


losis herpes simplex . , 

macular-papular element of the rash disappearing within tiyclvc to cigmc 
response to sulphonamide therapy was regarded as diagnostic. 
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or comatose and change to 1-5 grammes o£ oral sulphadiazine four-hourly , two days 
after the temperature recedes. Daniels et al. in their big-dose series gave 0-1 gramme 
per kilo body-weight intravenously as the loading dose which is equivalent to 6 grammes 
in an ordinary person, followed by half this dose eight-hourly subcutaneously until the 
patient could take by mouth, when 1 to 2 grammes was given four-hourly until the 
temperature was normal for 5 to 7 days. In the second half of their series they practically 
halved these doses with the beneficial results I have already mentioned. Thomas gave 
a loading dose of 5 to 8 grammes to his severely ill patients but in milder cases his doses* 
were smaller than those I have advocated. Little use appears to have been made in 
America of administration of the drug by nasal or oesophageal tube as an alternative to 
the intravenous route for the comatose or stuporosc. 

Suiphonamide therapy alone usually suffices in about 95% of cases. The remainder 
include fulminating cases and those showing evidence of circulatory collapse, who require 
adjuvant therapy. Banks and McCartney maintain that this group includes those with 
encephalitic syndromes, pure adrenal syndromes, and mi.ved adrenal and encephalitic 
syndromes. They recommend that the term Waterhouse-Friderichsen syndrome should 
be dropped because it includes more than one of the above types. Certainly there is no 
historical justification for its retention. Banks and McCartney maintain that in the 
pure adrenal syndrome the mental condition remains clear to the end whereas in the 
graver, mixed syndrome there is early coma rvhich persists or deepens. 

The classical "description of rite adrenal syndrome is of an illness of apoplectic onset in 
a previously well infant under 2 years of age: early circulatory collapse, a hscmorrhagic 
rash and death within twenty-four hours is the course; post-mortem shows massive 
bilateral adrenal hemorrhages (Waterhouse, 1911; Friderichsen, 1918; Grace et al, 1940; 
Harries, 1940, 1942; Murphy, 1940; Lindsay et al., 1941; Morison, 1943). The syndrome 
is not limited to infants and although the cause is nearly ahvays meningococcal, it is not 
invariably so. I recollect being called to sec an A.T.S. suspected to be suffering from 
smallpox! The previous night she had been taken ill at a dance, had vomited, and had 
been regarded as a little intoxicated; so she was, but not by alcohol. Next morning she 
was stuporose, pyrexial and had an extensive haemorrhagic rash. She died within twenty- 
four hours. Post-mortem showed hatraorrhages in all organs, very marked in the supra- 
renals. Although the provisional diagnosis in life had been cerebrospinal fever, pneumo- 
cocci were cultured from the blood and fauces, and paired cocci were seen in suprarenal 
smears. 

Milder degrees of circulatory collapse, from which recovery occurs, are seen in severe 
cases. On the theory that they are due to temporary adrenal failure, substitution 
therapy is used. Morison (1943) considers the condition akin to shock; treatment, he 
suggests, should be directed to the disturbed hydrodynamics and plasma transfusions 
given in all fulminating infections; adrenal substitution therapy he regards as second- 
ary. Both adrenal cortical e.xtract and deso.xycortlcosterone acetate have been used. 
Hill and Lever recommend the hypodermic injection of 2 c.c. of the extract several 
times in the first twenty-four hours and twelve-hourly thereafter until the blood-pressure 
is restored. Thomas gives 30 to 50 c.c. followed by smaller doses at frequent intervals. 
He also advocates adrenaline by continuous intravenous drip. Murphy recommends 
5 mg. of desoxycorticosterone acetate intramuscularly si.\-hourly during the acute stage. 
For the sodium depletion and water loss, intravenous administration of 1,000 c.c. of an 
isotonic solution of sodium chloride, or a sixth molar solution of sodium lactate may 
be given at the same time as the intravenous sulphonamides. The hypoglyoemia 
resulting from disturbance of the glucose metabolism is overcome by the addition of 
5% glucose and the intravenous saline solution. It is suggested by Murphy that if 
bromides are indicated for sedation, they should be given as the sodium salt because 
of the presence of a high blood-potassium level in adrenal lesions. The prompt and 
efficient treatment of severe and fulminating cases therefore entails considerable skilled 
medical and nursing care which 1 summarize as follows: 

(!) A diagnostic lumbar puncture must be performed at once for cvtological, bio- 
chemical and bacteriological examination of the fluid. ' ® 

(2) A blood culture, a white blood-count and a differential count must be carried 
out. 


(3) If the condition is clinically a meningococcal septictemia or meningitis theraov 

must bemn immediately, regardless of the appearance of the fluid or tfc laboramrv 
report. The diagnosis of meningitis is of course confirmed bv a turbid fluid nr , 
positive smear. ' a 

(4) For the treatment of the infection chemotherapy in the form of sulnhadiazine 
given along the lines indicated is the method of choice and must be institute imme^ 
ately the diagnosis is suspected. It should be controlled by daily measurem^tro? the 
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even eight, hours; a valuable property when treating seriously ill patients urgently in 
need of sleep. The concentration of the drug in the cerebrospinal is 50% — 80% of that 
in the blood, compared with 15% — 40% in the case of sulphathiazolc. But routine 
estimations of sulphonamide concentration even in blood are not ahvnj's practicable 
and estimation of levels in the cerebrospinal, fluid involve lumbar punctures. The 
Americans attach great importance to controlling therapy sby routine estimation of 
sulphonamide levels in the blood. The optimuhi concentration for sulphadiazine is not 
known but 10 to 15 mg.% is usually regarded .as necessary for severe infections and any- 
thing below 8 mg.%' as inadequate. Although there is some correlation between blood 
levels and therapeutic success it is not high, the effectiveness of- therapy being best 
judged from the clinical response. There is, however, a place for estimation of blood 
levels in cases failing to respond, for an umisu.nlly low concentration due to .some anomaly 
of absorption, excretion, acetylation or metabolism, or to excessive fluid intake, spells 
failure. As the. solubility of sulphadiazine in urine is low, particularly when the urine is 
acid and concentrated, as it is in severe pyrexial conditions, an essential step in manage- 
ment is the avoidance of crystalluria. Tlie aim should be to secure the daily excretion of 
40 to 50 oz: (1,200 to !,.500 c.c.) of an alkaline urine (pH > 7-5) with a specific gravity 
below 1014. An intake of about 5 pints (.4,000 c.c.) of fluid is required and sodium 
bicarbonate, citrate or lactate prescribed to effect the alkalinization of the urine, which 
is not always possible. I use the mist. sod. cit. of the N.W.F. half an ounce or more with 
each oral dose of sulphadiazine. I am, however, opposed to excejisive fluid intake; there 
is a tendency for a vicious circle to be set up: excessive doses of ' sulphonamides .are 
given, particubirly loading intravenous doses; excessive fluid is administered to minimize 
crystalluria; the sulphonamide is washed out of the circulation and the net result is tire 
same as if a smaller dose had been given with less fluid, whilst the danger of urinary 
complications has been increased. 

The comparative value of high and low dosage of sulphadiazine has been debated 
frequently. Daniels et al. (1943) found that patients treated with lower doses fared 
better than those given higher doses, although it must be mentioned that ' the disease 
was declining in severity when the lower dosage was employed. The important difference 
was in the incidence of renal complications. In the high dosage group 15% Jnad gross 
htematuria and 6% anuria, whereas in the lotver dosage group there were no such eases. 
In both the English and Scottish surveys it was noted that those wiio received doses .as 
high as, or higher than, Banks rccomrnended fared no better than those who received 
moderate doses. It should be remembered that in suitable cases even a single dose of 
sulphonamide may have an appreciable influence probably by breaking the vicious circle 
which determines all overt infections. The effect of a single dose on the bacteriologic.al 
findings is significant. Daniels et al. obtained bacteriological confirmation of their 
diagnoses from blood or spina! fluid in 78% of cases; in a group provided ivith special 
laboratory facilities the figure was increased to 95%; but the organism was never grown 
from the blood or fluid of a single patient who had been previously treated with a 
sulphonamide despite the addition of an antisulphonamide to the culture media. From 
the work of Somers, and Bryant and Fairman (1939) in the Sudan and from obscrv.a- 
tions ’in their own clinic, Meads et al. (1944) expect a single dose of 2 to 4 grammes of 
sulphonamide, given when the diagnosis is suspected, to be sufficient to produce benencial 
results in favourable cases; and that in estimating the value of penicillin in the treatment 
of meningitis, it must be certain that not a single dose of sulphonamide has been given. 
They were commenting on Rosenberg and Arling’s excellent results — 75 recoveries out ot 
76 cases treated with penicillin — which they were unable to reproduce. I am therefore 
in favour of moderate dosage. 


For the average case of cerebrospinal fever an adequate amount consists of 9 grammes 
daily until the temperature is normal, i.c. for about three days, reduced by a third to 
6 grantmes daily for another two or three days, and completing the course by another 
reduction to 3 grammes daily for another two or three days, the total dosage 
about 40 to 50 grammes extending over a week. Milder cases require only 
of this dosage. For the first period the doses should be given four-hourly: dieie.a 
if progress is satisfactory the intervals may be increased to six hours. The imtia 
loading dose if given by mouth or nasal tube should be heavy, namely 4 grammes, 
given intravenously it should be two grammes only as flooding of the circulation vvi 
a ma.ssive intravenous dose particularly predisposes to haimaturia. 

I am bound to point out that these doses arc much smaller than tho.se advocate 
Hill and Lever give all the sulphonamides in the first twenty-four hours by 
venous route in three doses at eight-hour intervals. The first dose '’f'^'^jipm'i.poro.sc 
next two 2-5 grammes. They repeat intravenous medication if the patient i. . i 
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and not more than a feiv degenerate organisms seen on the direct film. The cell count 
usually rises, and if the C.S.F. has thickened appreciably a third puncture should be 
done nvelve hours later to make sure of detecting any incipient block. Thereafter daily 
injections are usually sufficient, but must be continued for at least five days. The intra- 
muscular penicillin can usually be stopped after four days, but though the sulphadiazine 
can be cut down to 1 gramme evert’ four hours, it should' be given for at least a week in 
order to cover the period of withdrawal of the intrathecal penicillin. 

During the first twenty-four hours the disappearance of orgahisms from the C.S.F. is 
usually the only sign of improvement; this period is one of great anxietv’ and the impor- 
tance of the general nursing care, adequate sedation and the maintenance of a good 
fluid intake cannot be e.xaggerated. 

This scheme of treatment is not offered as a rigid routine, but rather represents the 
safe minimum in an uncomplicated case and will suffice in perhaps one-half of cases. 

The principles of treatment and their practical application. — (1) Early institution of 
treatment. (2) Free access of adequate amounts of penicillin to all parts of the cerebro- 
spinal pathways. (3) Maintenance of an adequate concentration of penicillin in the 
C.S.F. for a sufficient length of time. (4) Treatment of the primary focus. 

(1) Early institution of treatment. — It is neglect of this principle that causes the greatest 
number of failures- In addition to our fully treated cases we have had three in which 
the patient was moribund on admission to hospital and died within the ne-xt few hours. 

Delay in treatment is usually due to delay in diagnosis. Three types of onset are seen : 
the fulminating, the acute, and the insidious, hi the fulminating type the onset resembles 
that of subarachnoid hsemorrhage and the diagnosis is only made by lumbar puncture. 
In the insidious type the signs of meningitis are often masked bv those of the primary 
infection. The acute type is the commonest; clinical diagnosis is seldom difficult, but early 
identification of the organism is essential. 

WTien no facilities for immediate bacteriological examination of the C.S.F. exist, the 
differentiation must be attempted on clinical grounds. Meningococcal meningitis should 
be suspected when there is no evidence of a primary focus of infection; while the presence 
of a primary focus, situated most commonly in the ears or nasal sinuses, is the rule in 
pneumococcal and streptococcal meningitis. 

Treatment with full doses of sulphonamides should be begun immediately, but where 
there is no evidence of a primarv' focus penicillin should probably be withlield pending 
bacteriological examination, as it is seldom needed in the treatment of meningococcal 
meningitis. Even when a primary focus is found, penicillin should probably be with- 
held until a film of the C.S.F. has been examined in all except the fulminating cases, 
because of the frequencv’ with which streptococcal meningitis is complicated bv an intra- 
cranial abscess. This demands radical modifications in treatment, otherwise death may 
be precipitated by lumbar puncture. 

In fulminating cases in which a primary focus of infection is present penicillin should 
probably be given at the time of the initial lumbar puncture, since sulphonamides alone 
seem useless and if untreated the disease may run its full course within twenty-four 
hours. 

(2) Free access of penicillin to all parts of the cerebrospinal pathways. — The methods 
of treatment are conditioned by the fact that the meninges are relatively impermeable to 
penicillin. Effective concentration in the C.S.F. can therefore only* be achieved by 
direct intrathecal injection, using either the lumbar, cisternal, or ventricular route. Free 
circulation throughout the subarachnoid space and the ventricular system is essential. 

The lumbar route is the simplest and is effective provided the cerebrospinal pathways 
are patent. Occasionally these may be blocked by a complicating intracranial abscess, 
and though this is exceptional (in striking contrast to the frequency of abscess formation 
in streptococcal meningitis), the development of focal signs is usually an indication for 
a ventricular tap. 

More commonly, a subarachnoid block may develop from the deposition of fibrinous 
pus. This may occur in the first few days of the disease and should be susnected if the 
flow of C.S.F. on lumbar puncture becomes sluggish. This alteration in the flow, with 
difficult)’ in obtaining more than a few drops of C.S.F., is the earliest sign of impending 
block and an absolute indication of cisternal or ventricular injeaion. ° 

(3) Maintenance of an adequate concentration of penicillin in the C.S.F. for a sufficient 
length of /inie.— Intrathecal treatment should be given for a minimum of five davs and 
only withheld when the patient is obviously approaching convalescence. Relapses are 
common : 3 of our fatal cases died in relapse, and a further 7 had one or more' relapses 
before they finally recovered. To allow the concentration of nenicillin in the C S F to 
fall prematurely is to invite relapse. The pencillin content of all specimens of ckp. 
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intake and output of fluids and by daily urinalysis with special reference to specific 
gravity, alkalinity and the presence of crystals. If facilities are readily available periodic 
estimation of blood levels of sulphadiazine arc a useful check, 

(5) For the treatment of circulatory collapse plasma transfusions are indicated to 
correct the disturbed hydrodynamics, adrenal substitution therapy for the adrenal 
failure, and control of the electrolyte balance and carbohydrate metabolism along the 
lines indicated. 

Blood pressures should be taken daily for at least the first three days. 

(6) Although I have not mentioned routine nursing measures they are still an 
important part of the treatment of mcningiti.s. Sedation, adequate nourishment, care 
of the skin and a watch on the bladder arc first considerations. 

(7) I consider a second lumbar puncture prior to discharge a desirable release mea- 
sure but I am now less certain of the need for release nasopharyngeal swabs. 

The place of penicillin in the treatment of meningococcal infection is still uncertain.' 
A little while ago I should have said that with its absence of toxicity it was likely to 
displace sulphonamides" entirely. But recent reports (Meads e/ al.) indicate, that at 
present its position may be adjuvant and that sulphonamides arc still the drug of 
choice. 
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Dr. Honor Smith: The chemotherapy of pneumococcfil meningitis [Sinnuinry]-— Up 
to the pre.sent time tve have had 29 fully treated cases of pneumococcal meningitis nith 4 
deaths from meningitis and I from unrelated causes. The first 16 cases were treated with 
penicillin alone. In .most of these cases sulphonamides had previously been giyen, and 
it was realized that these drugs could frequently prevent or delay clinical deterioration, 
though seldom effect a complete cure. Accordingly, in our last 13 cases both sulphona- 
mides and penicillin were used and all the patients recovered from their meningitis. 

Routine of treatment . — As soon as a diagnosis of pneumococcal meningitis is 
an injection of 8,000 to 20,000 Oxford units of penicillin is given by lumh.ar puncture. Inc 
exact dose depends on the age and size of the patient and on the severity of _tnc 
infection as judged by the length of history and the patient’,? 

Systemic treatment is begun by intramu.scular injections of penicillin and izu.uuu 11 • 

given every twenty-four hours. Sulphadiazine is given by mouth or "osal tube in uo^ . 
of 2 grammes eve'iy four hours following an initial dose of 4 grammes, This is ' 
with the usual precautions against renal block, to supplement the acuon ‘ 
thecal penicillin while we onlv depend on the intramuscular penicillin to c 
primarv^ infection, since in this dose none of it penetrates the theca sferile 

^ Early next day the lumbar injection is repeated. The C.S.F. should no 
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The Considetation of Functional Disabilities in Orthopasdics 


By Major W. E. Tucker, R.A.M.C, 


- In ever%- branch of medicine the funcrional disability of each case, should be con- 
sidered by the medical officer concerned. 

It is mv purpose to give a short survev from the functional disability aspect of 529 
orthopedic cases which have passed through a Military Hospital and Convalescent 
Home over a period of ten months. 

This investigation was an endeavour to assess and treat the functional disability 
concurrentlv with the orthopaidic condition in a group of soldiers examined in a 
Military Hospital. These represent a cross-section of cases drawn from an Infantry 
Training Centre, paratrooper.s, wounded ,and sick from overseas and various holding 
depots, .... 

The functional element was not' severe enough to refer them to 'a psychiatrist e.xcept 
in a few cases and, in fact, it was thought to be more in their interest to, treat them 
bv direct methods than to allow them to consider themselves ill enough fd- be sent to 
a 'psychiatrist. The soldier to whom these more direct methods are applied will often 
conSide in one quickly and in a short time it is possible to find out 'what is funda- 
mentally at fault. 

An endeavour was made to estimate the percentage of functional disability under the 
following headings: (1) Domestic worries; (2) Anxiety; (3) Hysteria; (4) Malingering; 
(5) Unsuitable employment. 

The estimations were made in consultation with the matron and a physiotherapist, 
who also had the patient? under constant observation in the convalescent home. 


TABLE J. 

TotaJ receiving treatment 


-SU^l^yiKY OF CASES 


Before treatment 


{ Ko functional <UsabUity 
Funotioivai disabiUty 


520 


IBfl 


153 

15S 


fNo functionai disability ^ 

After ircattncnc i Decreased functional disabilitj’ 

LNo improvement .• 52 

. Referred to psychiatrist ... ... T 

Comment . — ^In this series, as a rough estimate, 2 out of 3 cases showed some degree 
of functional disability. Of the 210 cases not completely cured of their funaional 
disability 158 showed some improvemenc 

In these cases under review showing functional disability some pathological condition 
was or had been present. This pathological state, traumatic or otherwise, was made the 
basis for treatment, ivhich consisted of careful explanation, encouragement combined 
with operation or physiotherapy and exercises. 

Minor pathological conditions such as would ghe rise to painful feet or low back pain 
cannot be permanently improved at a convalescent home, depot or pht-sical develop- 
ment centre unless a full explanation of the part the muscles play in maintaining 
posture is given, and then the correct use of the muscles comes into the conscious mind 
of the soldier, so that by constant practice the action becomes a habit 

Factors producing a functional disability June 1944 to March 1945:-! 

Domestic tcorrics.— Common everyday worries. 

. Anxiety.— \l the patient . develops some orthopatdic condition such as early osteo- 
arthritis while serrtiig m the Army, an an.xiety state as to his future ahilitv to ioin in 
the struggle for existence after the war often becomes superimposed on hi's disability. 
A great deal can be done for this man by explanation and getting him to face up to 
his disability as well as by giving him careful instructions as to how to keep the con- 
dition under control. * 

While in Germany one noticed that patients were constantiv considering how much 


disability pension they would receive for their wounds. 
Sept.— Orth, ! 
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should be estimated and the intervals between injections adjusted so that an eflective 
concentration is jtrcsent throughout- the whole course of intrathecal trcatineni. 

(4) Treatment of the primary focus. — ^Wc rely on the intramuscular injections of peni- 
cillin to control the primary infection. This has proved so satisfactory that even in cases 
secondary to a mastoiditis we have never found it necessary to operate during the rfeute 
stage of the meningitis. 

Dangers of intrathecal treatment with penicillin . — Some preparations of penicillin are 
extremely irritating and capable in themselves of causing a brisk sterile meningitis. 
There is also considerable . risk, of introducing a secondary infection into the theca, 
either through faulty lumbar puncture technique or from contamination of the penicillin 
solution. A full -aseptic technique must be- used for all intrathecal injections, and the 
penicillin , solution should be freshly sterilized by Seitz filtration and put up in small 
quantities so that only a limited number of injections , can be given from any one 
container. 

Results . — Since ‘March 1943 we have treated in- all 32 cases with 8 deaths. 1 of these', 
was due to unrelated causes (fat embolism). 3 were moribund when treatment was 
begun. 2 died from a complicating intracranial abscess. In the remaining 2 the initial 
response was good, but subarachnoid block developed with subsequent relapse and death. 

In 2 of the surviving cases recovery was incomplete. 1 of these was a child who had 
developed a severe posterior-basic syndrome before treatment with penicillin was begun; 
the other -an elderly woman who had been a chronic invalid for over two years’ before 
contracting meningitis. 

In no other case were any after-effects detected other than a temporary tendency to 
undue fatigue. Both mental and physical recovery was complete. 

Dr. E. S. Duthie: The chemotherapy of pneumococcal meningitis '[Summary]. — In the 
treatment of pneumococcal meningitis by the intrathecal administration of penicillin, 
we have used whenever possible preparations of about 500 — 600 units/mg., i.e. about 30% 
pure. This was made up to 2,000 units/c.c. in pyrogen-free saline, Seitz filtered and 
stored in 8 c.c_ amounts in the cold until required. The usual dose of this solution lay 
between five and ten thousand units. Strict asepsis using a non-touch technique is 
essential in its administration. Introduction of Ps. pyocyaneus is the chief danger, and 
the sterility of the skin and of the infiltrating solutions .should be beyond question. 

Pneumococci arc almost uniformly .sensitive to 1 /40 unit per c.c., streptococci rarely 
require more, while about 10 to 20% of staphylococcal .strains produce penicillinase and 
are relatively resistant. We have found no alteration in the sensitivity of the pneumococci 
encountered during treatment, which in some cases c.'ctended over several months. Large 
doses of penicillin given intramuscularly may pass the blood-brain barrier in very small 
amounts, if the meninges are inflamed. The level is,' however, too low for efficient thcrapv. 

Penicillin injected intrathccally either by the lumbar or by the ventricular routes is 
rapidly dispersed throughout the cerebrospinal pathways, and will reach an efficient level 
everywhere in. less than two hours, provided there is no blockage present. In the niajority 
of cases between 0-1 and 1-0 units/c.c. are present at the end of 'twenty-four hours, but 
some individuals lose penicillin very rapidly and in one case in the series there was none 
present in the C.S.F. six hours after the injection of between 5,000 and 10,000 units. In this 
case the unusually rapid loss was associated with a subdural hydroma folloiving fracture. 
The rate of penicillin loss diminished and became normal tvhen the hydroma cavity healetl 
after operation. Thus constant penicillin estimations arc essential for efficient therapy 
in order that any unusually rapid loss of penicillin from the C.S.F. may he detected. 

Penicillin has a killing action only on the growing bacterial cell. Resting bacteria arc 
likely to be present in dead tissue such as abscesses, and will be unaffected by the drug. 
Cure may result either through surgical removal of the focus, or by maintaining the 
penicillin treatment until the dead tissue has been absorbed. Sulplionamidcs do not 
interefere with the killing action of penicillin. They should be used to supplement it. 
since they exert a synergic action, and it is often difficult to maintain an efficient penicillin 
level over the tvhole period between injections. 

Pure penicillin is probably non-toxic in large amounts, hut many commercial .sample.^ 
contain impurities which may set up an aseptic meningitis. Specimens smelling of amyl 
acetate and those causing skin reactions or pain bn injection, should not be nsci 
intradiecally. We therefore advocate using only the purest preparations available, "bici 
may be checked by giving a first injection of 2,000 to 4,000 units intrathccally. I* uicic 
are no toxic reactions as shown by increase in the signs of meningeal irritation, impa' " 
ment of the ankle-jerks or alterations in the pulse or re.spiration rate, a second injcc 
of double the amount may be given six to eight hours later. A reaction-free b.atc 
penicillin should be put aside for future intrathecal injections only. i One case i" 
series, a child of 17 months, had 391,000 units intrathecally in 50 lumbar injcctions^^^^ 
fifty days, without any toxic reactions whatever. .Since noivadays every 
taken by the manufacturer to prevent contamination of the penicillin inarkctcc , 
filtr.atioii may be unnecessary provided strict asepsis is used in making it up. 
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TABLE m.— WAR WOUNDS. 


No 

fonctioQal 

1 u rs ft t ^ t tv 






Functional disabiUt>’ per cent. 
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After treatment 
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UE 

Total 

DW 

A 

H 
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2 

93 
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10 

20 


60 

10 

10 

— 
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30 

28 
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20 

10 

10 

10 


50 

10 

5 

5 

— 

— 

20 

49 

. 110 

20 

10 

10 
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50 

~-. 

10 

— 
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10 
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30 

20 

..._ 

.... 


50 

20 

10 


— 


40 

63 

142 

20 

10 

10 

10 


50 

20' 

5 

5 

— 

— 

30 

' 82 

299 

20 

10 

20 


— 

50 

20 

5 

5 



30 

S3 

464 


20 

20 

. 10 


50 


5 

10 

5 

— ■ 

20 

96 

23 

— w 

20 

20 

..W. 

— 

40 

.... 

20 

20 


— 

40 •{" 

97 
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.—s. 

20 

10 

10 


40 


10 ■ 

10 

10 


30 

125 

139 

_w 

20 

20 

..... 

— 

40 

— 

' 5 

5 

*—• 


10 

137 

191 

20 

10 

_ 

10 

— 

40 

20 

10 

— 

10 

— 

40 4* 

194 

226 

20 

10 

10 

— 

— 

40 


10 

30 

— 

— 

20 

212 

346 

10 

20 

10 



40 

5 

~_. 

5 


— 

10 

213 

427 



20 

10 

10 


40 


20 

30 

10 


40 -f 

237 

243 


20 

20 

— 


30 


— 

.... 



0 

264 

156 

20 

30 


— 

— 

30 

20 

10 

— 

— 

— 

30 -f 

269 

290 

1C 

20 



.... 

30 

10 

~— 


— • 


10 

270 

331 

10 

10 

10 

— 

*— 

30 

10 

5 

5 

— - 

— • 

20 

307 

340 

— 

10 

10 

10 


30 

•— 

5 

— ~- 

5 

*— 

10 
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20 

10 

10 

— 


30 

— 

5 

5 

— 
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10 
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10 
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— 


■« — 

30 

— 

10 

— 



10 

404 
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10 



30 

— . 

10 

— 

— 

■— 

10 

390 

49S 
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10 


— 

30 

— - 

10 

10 

_ 

— 
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48 

— 


20 

— 


20 

— 

— • 

10 

— 


10 
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20 

— 

W— 
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20 

— 

10 
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— 

■— 
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20 
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98 


20 


— 
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— 

10 
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10 
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20 
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30 
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•— 
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10 
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—• 
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10 
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10 
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— 

0 

494 
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— 
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— 

10 
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20 

— 


— 

20 


..PW 

— 

— 
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0 
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20 

— 

10 


— 


10 
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10 

10 


— 

20 


10 

10 

— 
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20 -f 
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10 

10 
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20 

30 


— 

— 

■— 

10 
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10 

10 

..... 


20 


5 

5 

— ~ 

..... 

10 
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10 

10 

— 


20 

— 

5 

5 

— 

■— 

10 


379 


20 


— 

— 

20 

— 

— • 

.~- 

— 

«... 

0 


399 

10 

10 


— 

— 

20 

5 

5 


— 

— 

10 


416 


20 

— 

— 


20 


10 

— 

.... 


10 


195 

10 


w.. 



10 



— 



0 


205 


10 




10 





«— 

0 


23S 

.... 

10 

— 

— 


10 

— ~ 

— 

— 



0 
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10 






0 
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10 


.... 


10 






0 
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10 

— 

w— 

.... 

10 

«... 


.... 

.... 

...« 

0 


364 



10 

— 

— 

— 

10 


10 

— 

— 

— 

104- 


376 

.w. 

10 

— 

— 

— 

10 

~.w 

10 

— 



10 


386 


10 

— 

— 

— 

10 


.i.. 

. — 

_ 

..... 

0 


439 

— 

10 

— 

— 

— 

10 


5 

— 

— 


5 


441 

— 

10 


— 

— 

10 

— 





' 0 


475 

— 

10 

— 

— 

— 

10 

— 

10 

— 

— 

— 

10 -r 


-^Indicates cases showing no improvement. 


(2) Explanation of disability and reason for ansien- state. Attempts were made to 
get the patient to appreciate his disability and indicate how he might face up to it. 

(3) Constant encouragement — realization of the difference between symptoms which 
are physiological and those which are pathological. By this is meant appreciation that 
excessive muscular action often produces stiffness and pain and that these can easily be 
corrected by graduated training at the same rime as carrying out simple remedies such 
as contrast baths, massage and manipulation of affected parts by the patient himself. 

(4) Endeavour to help in domestic worries and placing the soldier in ihe’right cate- 
gory and employment. Help in this was received from the Padre, unit officerf and, in 
some cases, the welfare officer. Suggestion plays the most important part in the treatment. 

To sum up, I regard it as one of the most imponant duties of the orthopedic 
surgeon to consider, assess, and treat the functional disability aspect of his cases and, 
in so doing, to check anxiety and hysterical states which so often starting from minor 
orthopedic conditions produce relatively severe functional disabilirr. 

I wish to record my thanks to Colonel Ellcombe, A.D.iM.S., and Lieut.-Colonel 
Anderson, O.B.E., our C.O., for granting facilities and permission to give this paper. 


A 


Modified Smith-Petersen Naff for Fractures of the Neck of the Femur 
GERVts, F.R.C.S. 


— W. H. 


"tte ordinary Watson-Jones type of nail has the disadvemtage that it mav slip out 
with consequent re-displacement of the fracture (fig. ]). ' ' 
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nature, or the patient was obviously unduly anxious, he was told candidly how much 
it ivas considered he would receive in pension It u’as a great shock at first to the 
patient who considered he would receive a substantial benefit for the rest of his life 
to be informed that he would be lucky to be awarded any pension at all. On the other 
hand, it made him realize that he tvas not so badly incapacitated and that it was in his 
oivn' interests to rehabilitate himself as quickly as possible. 

In some cases, especially those wounded by enemy action, anxiety that they would 
be sent out again before they were absolutely fit played a more important role than the 
actual fear of going into action again. Tliesc soldiers know that modern warfare 
requires a sound body and . after being wounded they tvish to feel completely fit to 
withstand the strain which they expect to encounter. ' 

Hysterical manifestations usually occurred as a muscular inco-ordination. 

Malingering appeared to be uncommon bur cases can be classified as borderline 
in which the patient will not apply suflTicient effort or conscientiously carry out treatment 
prescribed. ■ 

Unsuitable eniplnyinent leads to unhappiness and the fear of return to such employ- 
ment is a factor in producing functional disability and a failure in ultimate efficiency. 
Types in which the foregoing may be found are;' 

(1) Those cases of fracture of the long bones which, as the war in Europe is reaching 
its termination, hope for their discharge. 

^2) Those cases with a slight disability who hope by continually being off work to 
be placed in a low enough category to be eventually discharged from the Army. 

(3) Wounded men being evacuated to the hospitals nearest their homes sometimes 

have to pass through many hospitals with the result that treatment is di.sjointed and 
therefore insufficient. ■ ‘ - 

(4) Those who observe their friends in civilian life having a good time and therefore 
feel that they have' done their bit. 

(5) Those who have good jobs awaiting them in civilian life. 


TABLE II.— ANALYSIS OF CASES 


Type of case 


Total 

Before treatment 
No 

funct. Funct. 
disab, disnb. 

After treatment 
No Decreased 
funct. funct. im; 

disab. disab. n* 

War wounds 


m 

37 

.^0 

32 

35 


Knee conditions ... 


143 

4C 

07 

40 

33 


Simple fractures ... 


173 

58 

117 

C5 

43 


Compound fractures 


15 

5 

JO 

3 

5 


Rheumatism 


8 

1 

7 

1 

4 


Foot conditions ... 


24 

4 

20 

3 

12 


Low back pains ... 


.5 

0 

5 

1 

4 


Sprains of joints ... 


32 

s 

24 

12 

.0 


Aliscellaneous 


21 

0 

15 

4 

0 


Finger amputations 


j> 

1 

8 

3 

3 


Nerve icsions 


4 

0 

4 

3 



Type of case 

D\V A 

Before treatment After treatment 

Functional disability— “average per cent, 

H M UE Total % PW A H M. UE 

War wounds 

rr4 34'1 

G 2-2 

0 28-7 

4 

G-4 3 

3 

0 

Knee conditions 

2-2 H-4 

4 3 

0-5 2M 

1-C 

4-2 21 

I'O 

0 

Simple fractures 

3 32 

G 31 

0-5 24 G 

2 

3*2 2 

3*3 

0 

Compound fractures ... 

10*5 0 

5 5 

1 30-5 

7-5 

4*5 3 ' 

3 

0*5 

Rheumatism 

7 ir>-7 

7 3*4 

1-4 32*5 

3’7 

0-3 3*G 

1*4 

0 

Foot conditions 

3-5 l?-5 

G*5 4'5 

1-5 33-5 

2-5 

11 4*7 

3 

1*5 

Low back pains 

4 10 

8 2 

4 34 

o 

10 2 

0 

n 

Sprains of joints 

3 la-s 

4-7 2-5 

0-4 25*1 

• T-c 

3*7 2 

1*2 

0 

Miscellany 

G 32-C 

GO .3-3 

0-G 29*1 

40 

0 30 

3*0 

0 

Finger amputations ...' 

0 14 

0-2 2-5 

0 31-7 

7-5 

5 3*1 

2 

(> 

Nerve lesions 

0 32-5 

2'5 0 

0 15 

0 

2*5 0 

0 

0 

Key to abbreviations, Tables II and III ; — 

D W = Pomestic worries. A *= Anxiety. 

H*= Hysteria. M«Malingering. 



No 


14-4 

0-5 

S'5 

lft'5 

20 

00.7 

14 

S-5 

35-8 

38'C> 


UE - Unsuitable employment in the Army, 

Comment . — ^The functional disability factor was greatest in patients with low back 
pain, foot conditions and rheumatism, as would be expected. , 

The further tables analysed were: Knee conditions; simple fracturc.s;_ 
fractures; rheumatism; foot conditions; low back pain; sprains of joints; 
finger amp'utations; nerve lesions. Thc.se tables cannot be printed here owing t 

*^The methods of treatment included: (1) The ordinary orthopaidm 
.same time keeping the psychological aspect in mind. Naturally, ,rLMtment, 

directed to curing the pathological condition and included operations, pU)- • 
exercises and ibe right use of muscles. 
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TABLE UL— WAR WOUNDS. 


No 






Functional disability per cent. 





iunctional 
ifeabiliry 
Csst no. 



Before treatment 





After tteatmervt 


No. 

D\V 

A 


M 

UE 

Total 

DW 

A 

H 

M 

UE 

Total 

2 

93 

SO 

50 

— 



80 

20 

2D 

— 


— ■ 

40 

15 

187 

20 

10 

25 

25 


SO 

10 

10 

10 

10 

— 

40 

2i 

44 

30 

10 s 

20 


.... 

60 

10 

TO 

30 



30 

25 

239 

10 

20 

10 

20 


60 

10 

10 


10 


30 

2S 

501 

20 

10 

10 

10 

— — 

50 

iO 

5 

5 

— 

— 

20 

49 

110 

20 

10 

10 

10 

— 

50 


ID 


— 


10 

513 

118 

30 

20 




SO 

30 

10 

.... 


•— 

40 

63 

142 

20 

10 

10 

10 


50 

20' 

5 

5 

>— 


SO 

' S2 

299 

20 

10 

20 



30 

20 

5 

5 

_ 


so 

83 

464 

.,v~ 

20 

20 

. 10 


50 

... 

5 

10 

5 

— - 

20 

96 

25 


20 

20 




40 

...... 

20 

20 



404* 

87 

120 

— 

20 

10 

10 


40 


30 • 

20 

■ 20 

— 

3D 

225 

139 


20 

20 



40 


' 5 

5 

10 


10 

137 

191 

20 

20 

- — 

10 


40 

20 

10 



40 + 

194 

226 

20 

10 

10 



40 

... 

10 

30 



20 

212 

346 

10 

20 

10 


— - 

40 

5 

— . 

5 

*— 

~~ 

10 

213 

427 


20 

10 

10 

— 

40 


20 

10 

ID 


40 + 

237 

143 


10 

20 



30 


.... 



— 

0 

264 

156 

20 

10 

— 



30 

20 

10 

... 

— 

— 

30+ 

269 

290 

10 

20 

— 



30 

30 





30 

270 

331 

10 

30 

10 

— ~ 


30 

10 

5 

5 



20 

307 

340 


10 

20 

10 


30 

— . 

5 

~w 

5 


10 

316 

375 

10 

10 

10 



30 

.... 

5 

5 

.... 

— — 

30 

389 

415 t 

10 

20, 

w- 



30 

.... 

10 



— 

10 

404 

420 


20 

10 

— 


30 

— 

30 




10 

390 

498 

— 

20 

10 




30 

— 

30 

10 


— 

20 

355 

48 



20 

— 


20 

. — 

-~‘ 

10 

— - 

■— 

10 

445 

57 


20 


— 


20 


10 



— 

10 

465 

95 

20 

•w.. 




20 

20 

— 



•— 

20 + 

477 

98 


20 




20 

... 

10 

w. 


— 

10 

485 

183 

.... 

20 




20 

... 

20 

... 


— 

10 

483 

184 


20 




20 


20 




20 

484 

221 


20 




20 


10 

... 

—— 

.... 

10 

48X 

257 


10 

10 



20 

.... 


.... 


.w 

0 

494 

26S 


20 

.«iM 



20 

.... 

10 


•— 


10 

503 

293 


20 




20 




•— 

— 

0 

403 

297 


20 



— - 

20 

.... 

20 

— 


... 

10 

323 


10 

10 



20 

— 

30 

10 


... 

20 + 


332 

10 

10 



— 

20 

30 

.s. 


— 

•— 

10 


330 


10 

10 


— - 

20 

— 

5 

5 



10 


343 


10 

10 



20 


5 

5 


.... 

10 


379 


20 




20 

... 

~- 


— — 


0 


399 

10 

10 

— 

.... 


20 

5 

a 

.... 



10 


416 


20 




20 

... 

10 

... 

•—V 

.... 

10 


195 

10 


— • 

.... 


10 


... 


... 


0 


205 


10 


.... 

— 

10 

... 


... 


— 

0 


23S 


10 


.... 


10 

... 



... 


0 


246 


30 



— 

10 



..... 

— 


0 


270 


10 

— 


... 

10 


— 


— 


0 


304 


w 


— 

..w 

10 


' ... 

— 


.... 

0 


304 

...W 

30 


— 


10 


10 




10 + 


370 


10 

W-. 

, — 

— 

10 ■ 

... 

20 


.... 


10 + 


380 


10 


— 

— 

10 



.... 



0 


439 

w— 

10 

— — 

— 

— 

10 

— 

5 



... 

5 


441 


10 

__ 



— 

10 

— - 

... 




0 


475 


10 

— _ — 10 io 

Indicates C3>cs sboT^nng no improvement. 




10 + 


(2) Explanation of disability and reason for anxiety state. Attempts were made to 
get the patient to appreciate his disability and indicate hotv he might face up to it. 

(3) Constant encouragement — realization of the difference between symptoms which 
are physiological and those which are pathological. By this is meant appreciation that 
excessive muscular action often produces stiffness and pain and that these can easilv be 
corrected by graduated training at the same rinae as carrying out simple remedies such 
as contrast baths, massage and manipulation of affected parts by the patient himself. 

(4) Endeavour to help in domestic worries and placing the soldier in the’ right cate- 
gory and employment. Help in this was received from the Padre, unit officer, and, in 
some cases, the welfare officer. Suggestion plays the most important part in the treatment. 

To sum up, I regard it as one of the most important duties of the oithopiedic 
ptgeon to consider, assess, and treat tire functional disability aspect of his cases and, 
in so doing, to check anxiety and hysterical states which so often starting from minor 
orthopaedic conditions produce relatively severe functional disability. 

I wish to tword mv thanks to Colonel Ellcombe, A.D.M.S., ' and Lieut.-Coioncl 
Anderson, O.B.E., our C.O., for granting facilities and permission to give this paper. 


A Modified Smi&-Peters6n Nad for Fractures of the Neck of the Femur— W H 
Gervis, F.R.C.Sv ' 

•ne ordinary' Watson-Jones type of nail has the disadvantage that it mav slip out 
with consequent re-displacement of the fracture (fig. 1). ^ ^ 
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To prevent this the nail lias been further modified by Pidcock by means of a cross 
pin at the base and Brittain and Corry by means of snagged edges at the base. In 
many cases the results ndth such nails are perfectly^ satisfactory. 

Fixing the nail at the base has the disadvantage that Jt does not allow for impaction 
to occur. It has been stated that impaction only occurs as a result of avascular necrosis, 
but in cases observed there has been no 'evidence of -this complication. 

Should impaction occur the results may be .serious for the point of the nail will be 
forced into the acetabulum (fig. 2). ' , ' , 

Another possible complication is non-union (fig. 3). ' 



FIG. 1 FIG. 2 FIG. 3 ’ FIG. I 


FIG. I. — A Watson-Jones otjc of nail that has slipped out. 

FIG. 2.— To illustrate passible results of fixing the nail at the base. Impaction has occurred with penetration of nail 

into acetabulum. 

FIG. 3. — Non-union. An tincommon result of fixing nail at base. 

FIG. 4. — The nail described, with notches cut near point. These have fixed the nail 'in the head of the femur, 
impaction has occurred and the base of the nail has been extruded without harm. ■ 

This is not very clearly shown in the radiograph, though there is some periosteal 
reaction about the base of the nail. Clinically the non-union was quite definite, and 
when the patient walked her hip clanked (somewhat suggestive of the gait of a- knight 
in armour). - , 

To -obviate these disadvantages a nail was tried with a notch cut in each flange a 
quarter of an inch from the point. It was hoped that these would fix the point of the 
nail in the head of the femur, and yet allow the base to extrude if impaction occurred 
(fig. 4). ■ _ 

This nail has been tried out in 25 cases and so far proved satisfactory in tliat respect. 
Removal of the nail after union has occurred has presented no difficulties. 

A One Screw Technique in Oblique Fractures of Tibia. — W. H. Gervis, F.R.C.S. 

Fractures of the lower third of tibia are usually oblique, difficult to reduce and 
maintain in jiosition, and as a result slow in uniting. 

Internal ’fixation is therefore tlie ideal treatment and the use of one screw has long 
been practised and advocated. 

Fixing a bone with a screw is merely a form' of carpentry, and to do good carpentiy 
the wood must be fixed in a vice or clamp. 

This principle is carried out by reducing the overlap by means of a Steinman s pm 
in the os calcis and maintaining the traction with the leg hanging ^’crtically over t le 
end of the table during the operation. The fracture is then exposed, the fragmen^ 
gripped by Lane’s bone-holding forceps, and a perfect anatomical fit can he obtainc 
and one screw inserted. 

If the fracture is then stable, as it will be if the screw is correct, the skin is suture , 
and a below-knee plaster cast, padded anteriorly, applied. When this has set the trac- 
tion is released, and the cast continued above the knee. 

By this technique the operation is simple and quick. Of more importance is the lac 
that there is the absolute minimum of manipulation and trauma to the tissues. 
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Intramuscular Vascular Patterns in Man 
By L. B. Blomfield 

Department of Anatomy, University of Oxford 
Recent experinientHl work on the vascularization of intiscles in rabbits (Lc Gros 
Clark and Blomfield, 1945) showed that, in spite of the'presence of numerous arterial 
anastomoses, ligature of one of the main vessels at its site of entr)-, or interruption of 
a main intramuscular channel bv an appropriate incision in the muscle or by a gun- 
shot wound, mav lead to sharply defined areas of ischa;mia with ensuing necrosis. As 
the result of the evidence offered by these experiments, attention has now been turned 
to tlie intramuscular vascular pattern in human muscles and an^ attempt made to 
correlate the variations of pattern in different muscles with die liability to regional 
necrosis and anaerobic infections following injuiy. In spite of some early work by 
WoUenberg (1905) and some observations recorded in 1919 by Campbell and Penne- 
falher, ven- little seems to be known of the course, distribution and anastomotic con- 
nexions in’the different human muscles. 

Radio-opaque media were injected into the main limb vessels of cadavers and the 
individual muscles dissected out, removed and X-rayed. In order to obtain a satisfactort' 
injection it was found necessarv' to use a double injection technique, first ensuring the 
filling of the small vessels with a fluid barium suspension, and then filling the Larger 
arteries with a mixture of barium sulphate paste and collodion. The main limb artery 
with the muscles supplied by it were then removed together in a single group, and the 
whole preparation X-rayed. 

The vascular pattern in human muscles varies considerably from muscle_ to muscle, 
and these variations are clearly of importance in relation to their vulnerability. As an 
example, reference may be made to the muscles of the - anterior tibial conipanment. 
Both the tibialis anterior and the extensor longus digitorum contain a series of anas- 
tomotic loops formed by a succession of entering vessels, which extend through the 
whole length of the muscles. In each case there is a major, anastomotic-loop in the 
upper portion of the muscle and a succession of lesser arches below, hlany subsidiarj' 
collateral anastomotic loops rise from the main loops, forming a complicated series of 
anastomosing arcades. But, while the tibialis anterior derives its blood supply entirely 
frcm the anterior tibial arterv’, the extensor longus digitorum also receives an abundant 
supply from perforating arteries which pass through the interosseous membrane from 
the posterior compartment of the leg. The extensor longus hallucis also derives its 
supply partly from perforating vessels as well as directly from the anterior tibial artery, 
but the former source is relatively meagre. Moreover, in this muscle the vessels form 
an open, quadrilateral xype of pattern in which the anastomoses are much finer and 
evidently much less efficient than in the other muscles. In connexion with these differ- 
ences it is interesting to note that some cases have been recently observed by Mr. 
Zachary (1945) from the Wingfield-Morris Orthopaedic Hospital, Oxford, in which, following 
cedema or haemorrhage into the closed anterior tibial companment, the tibialis anterior 
and e.xtensor longus hallucis both underwent necrosis, while the extensor longus digi. 
torum was spared. 

An interesting contrast is shown in the intramuscular vascular pattern of gastrocne- 
mius and soleus. The pattern in both is formed mainly by longitudinally disposed 
vessels. But whereas in gastrocnemius the vessels are commonly derived from a single 
main artery which splits up into branches to enter the upper "end of the muscle and 
descend throughout its entire length, in the soleus there are at least five separate vessels 
entering the muscle separately in succession- frcm altoVe downwards and contributing to 
the longitudinal anastomotic chain. This difference would account for the greater 
susceptibility of the gastrocnemius to anaerobic infections in wounds of the calf. For 
example, Trueta (1943) has informed me of a case with multiple wounds of the calf, involv- 
ing both gastrocnemius and soleus, in which the whole of the former muscle had’becom'- 
converted into a necrotic mass while the underlying soleus retained its vitalitv A 
similar case, m which the vessels entering the upper end of gastrocnemius were "inter- 
rupted by a shell fragmpt leading to necrosis of the distal part of the muscle, has quite 
recently been recorded by Wood Power (1945). ' ^ 

From oin studies it is possible to- recognize five main tvpes of intramuscular vascular 
pattern. These are as follows: (I) A longitudinal anastomotic chain formed bv a 
separate nutrient vessels entering the muscle throughout most of' its 
peroneus longus. (2) Longitudinal pattern of vessels derived 
from a single group of artenes which rise from a common stem and enter one end of 
^ gastrocnemiiis ^3) Radiating pattern of collaterals which rise from a 
-m^le vessel entering the middle part of the muscle, e.g. biceps brachii. (4) A pattern 
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formed by a series of anastomotic loops ranging throughout the length of the muscle 
and derived from a succession of entering vessels, c.g. tibialis anterior, extensor longus 
hallucis and the long flexors of the leg. (5) An open quadrilateral jtattern with sparse 
anastomotic connexions, e.g. extensor longus hallucis. 

A” preliminary survey of the relative, vulnerability of muscles to necrosis and clostridial 
infections indicates that this may be related to the following vascular factors. 

(1) The site of -entry- and source of the main nutrient vessels. Thus the gastroc- 
nemius is particularly vulnerable since it is supplied by a single group of nutrient 
arteries tvhich may all be involved in a local wound in the lower part of the popliteal 
fossa. The tibialis anterior is vulnerable to wounds involving the anterior tibial artery 
from which it derives its entire supply. The biceps brachii commonly has a single 
entering nutrient artery (see the case reported by Wood Power in ivhich this vessel 
was interrupted by a shell wound). ' 

(2) The number of nutrient vessels derived from independent sources. 

(3) The intramuscular pattern of vcsscl.s. The longitudinal pattern characteristic of 
gastrocnemius and soleus renders these muscles more vulnerable to injury than the 
pattern of anastomotic loops in the long flc.xors and e.xtensors of the leg. 

(4) The efficiency of the intramuscular anastomoses. This is obviously less in the 
e.xtensor longus hallucis than in . the other Jong extensors of the leg, and there is clinical 
evidence that in progressive or mild degrees of ischmmia this muscle may undergo 
extensive fibrosis while the other muscles are relatively iinalTected, as reported by Cohen 
(1945) at a recent meeting of the Vascular Injuries Committee of the Medical Research 
Council. 

(5) The relation of the muscle volume to the size of the main nutrient vessels and 
the size of the anastomotic connexions. Both soleus and peroneus longus have a simple 
longitudinal anastomotic pattern formed in each case by about the same number of 
entering vessels. But the peroneus longus is much smaller in volume compared with 
the number and size of the vessels, and is almost never involved in anaerobic infections. 

The investigations of which the results have been briefly outlined were carried out in 
the Department of Anatomy, University of Oxford, under the direction of Professor Le 
Gros Clark, The radiological records were made at the Radclifife Infirmary with the kind 
assistance of Dr. Kemp, and the post-mortem material was made available by the help 
of Dr. Robb-Smith. 
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A Case of Pathological Dislocation of the Hip — and What Happened to an Epiphyseal 
Transplant. — A. S. Blundell Bankart, 1‘.R.C.S. 

Girl, aged 19. At the age of 3 months she had acute septic arthritis of the left hip. 
An abscess was opened and she recovered with the loss of the whole of the head and 
neck of the left femur. When first seen at the age of 2^4 years, there was a patlio- 

logical dislocation of the left hip,, the greater trochanter was on a level witli the 

anterior superior spine of the ilium, and the child walked with a pronounced limp. 

On December 18, 1930, when she was 4 years 9 months old, a shelf operation was 

done and a large flap of bone was turned down from the ilium. At the same operation 
the upper 3 or 4 in. of the left fibula were excised and inserted as a graft into the 
trochanter at approximately the normal angle of a femoral neck. The proximal end 
of the graft carrying the fibular epiphysis was placed in tlic hip-jbint, and the ^vound 
was dosed. Skiagrams taken after this operation show that the fibular bone graft was 
absorbed and disappeared corapictelv, Imt tlic cpipJiysis snrvii'cd and has grown ever since. 

During the next four years it was noticed that the upper end of the femur was 
tending to .shift towards the outer side of the shelf, the epiphysis occupying most oi 
the space between it and the acetabulum. On March 8, 1935, when the child was 9 
years oid, in order to improve the stability of the hip, a high subtrocliantcric ostcotom) 
was done and tlie sliaft of the femur was placed directly under the fibular cpipbVf'^- 
Since then the epiphysis lias continued to grow and it has become more and more iikc 
the head of a femur. Skiagrams taken at the present day, fifteen years after the original 
transplantation, show that the cpipby.sis is completely ossified, that it is considcrabu 
larger than a normal fibular epipliysis of the same age, and that its upper border 
corresponds closely to the contour of the acetabulum above it, . i 

Tire hip is now quite stable, there is lyi in. of .shortening which has 
in ten years, and when this is compensated for, the patient walks with very little i p- 
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Eleven Cases Presented after Laryngectomy; Ability to Talk. — Lionel Colledce. 

The President congratulated both Mr. Colledge and those who had taught the patients 
on the superb result. He could not think of any of his own patients tvho could compete 
with those of Mr. Colledge. He would like to ask Mr. Colledge how he set about teaching 
them, and whether they had lessons before the operation, as had been advised in certain 


quarters. 

Norman Patterson had himseU tried and failed to accomplish what Mr. Colledge had 
succeeded in doing, although he had carried out numbers of larjTigectoimes. 

Musgrave Woodman said the mutilating effect of the operation had brought mscredit 
on laryngectomy, but if patients could produce such a voice as did those of Mr. Colledge 
that feeling should disappear. Many cases of the kind in question went into the hands of 
radiologists and radium experts, but he thought that the operation should still have its 
placeHn surgery. He had treated a fairly large number in his time, and he could not 
remember any where the voice was so good as in Mr. Colledge’s cases. 

J. C. Hogg said he had learned a great deal from this, excellent series of cases. On 
talking to them he had learned that apparently there was no need for any elaborate or 
specialized teaching afterwards; in fact, they very Mndly told him that the secret of 
the whole thing was a bottle of soda water and a boiled sweet to suck. 

E. Cowper Tamplin said that his experience had been that patients treated by radium 
or deep X-ray were usuallj' fairly miserable. Mr. Colledge’s, on the other hand, were a 
happy, laughing crowd, and that was one very striking difference, of great importance 
to the patient. Another point, to which Mr. Colledge himself had drawn attention, was 
that the hemi-laryngectomy case did not talk as well as the “total”. 

Lionel Colledge, in reply, said the President has asked how the patients were taught. 
Some taught themselves, some .were taught by Mr. MacMahon. and some were taught 
by the ward sister who had been present that afternoon. The fact that they could talk 
was nothing new. He saw in 1914 in the clinic of Professor Gluck a man who talked 
very well, but he was looked on as a iiisus naturce. All efforts at that time to get patients 
to talk were devoted to producing an instrument by which they could talk; but gradually 
it had been found that nearly all the patients — not quite all — could be made to talk 
without any artificial aid, and gradually the artificial larynx had been dropped. They 
simply swallowed air and produced vibrations in the pharynx by belching. 

The essential point was that they must produce vowel sounds if they were going to 
talk intelligibly. The vowel sounds were produced in the larynx and the consonants by 
the lips and tongue. If patients just whispered, the sounds which they produced were 
without vowels and were largely unintelligible. 

He did not think that it was either feasible or necessary to train them before the 
operation. It had been recommended by an American writer recently, who suggested 
that three or four days should be taken up in training them beforehand. An effeiv^escing 
drink helped beforehand, but when the cricoid was in position the pressure produced bj’ 
the cricoid drawn back by the inferior constrictor made it very difficult, and the method 
of talking adopted was very much easier without a larjmx. A patient who had been 
operated on three weeks ago went home a day ago and was beginning to talk already' 
almost as well as any of the patients who had given the demonstration. 

The President said the demonstration had been most stimulating. It bad occurred to 
him that it might be tiring to the patients to produce their voice, but he had asked 
several of them and they assured him that they did not find it so. 


for Uncontrollable 


Ligature of the Internal Maxillary Artery through the Antrum 1 
Epistaxis (Specimens and Instruments). — ^E. D. D. Davis. 

E. D. D. Davis said that it was very rare to have to tie the internal maxillary' artery; 
It was a good surgical maxim to attack the bleeding point and if ligature of a main 
artery was necessary it should be done as near the bleeding point as possible. He had 
ligatured this artery' only once in a case of uncontrollable epista.xis. ' About six years 
ago a patient had nearly died of severe epistaxis and he thought the bleedine point 
was at the posterior end of the middle turbinal. The patient survived but after an 
had another severe epistaxis and the hemoglobin was reduced 
to .38 ^o- He tied the internal maxillary anerv through the antrum then The patient 
made an excellent recovery in spite of arteriosclerosis and had had no epistaxis for 
more than twelve months. The internal maxillary artery may have to be Ugatured to 
an injury' or to control bleeding during nasal operations. It 
bad been tied on many- occasions to diminish hremorrhage during nasal operations but 
he himself had never found it necessary' for this reason Some veavs ago it was the 
custom to ligature the external carotid before removing a growth of th? maxilla bm 

hxiorrhir’““ ' appreciabll dilerence to the amo nt o 
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formed by a series of anastomotic loops ranging throughout the length of the muscle 
and derived from a succession -of entering vessels, e.g. tibialis anterior, extensor longus 
hallucis and the long flexors of the leg, (5) An open quadrilateral pattern with sparse 
anastomotic connexions, e.g. extensor longus hallucis. 

A' preliminary survey of the relative vulnerability of muscles to necrosis and clostridial 
infeetions indicates that this may be related to the following ^'ascular factors. 

(1) The site of .-entry- and source of the main nutrient vessels. Thus the gastroc- 
nemius is particularly vidnerable since it is supplied by a single group of nutrient 
arteries which may all be involved in a loctil wound in the lower part of the popliteal 
fossa. The tibialis anterior is vulnerable to wounds involving the anterior tibial artery 
from which it derives its entire supply. The biceps brachii commonly has a single 
entering nutrient artery (see the case • reported by 'Wood Power in which this vessel 
was interrupted by a shell wound). ' 

(2) The number of nutrient vessels derived from independent sources. 

(3) The intramuscular pattern of vessels. The longitudinal pattern characteristic of 
gastrocnemius and soleus renders these muscles more vulneralrle to injuiy than the 
pattern of anastomotic loops in the long flexors and extensors of the leg. 

(4) The efficiency of the intramuscular anastomoses. This is obviously less in the 
extensor longus hallucis than in the other Jong extensors of the leg, and there is clinical 
evidence that in progressive or mild degrees of ischaemia this muscle may undergo 
extensive fibrosis while the other muscles are relatively unalfected, as reported by Cohen 
(1945) at a recent meeting of the Va.scular Injuries Committee of the Medical Re.search 
Council. 

(5) The relation of the muscle volume to the size of the main nutrient vessels and 
the size of the anastomotic connexion;;. Both soleus and peroneiis longus have a simple 
longitudinal anastomotic pattern formed in each case by about the same number of 
entering vessels. But the peroneus longus is much smaller in volume compared with 
the number and size of the vessels, and is almost never involved in anaerobic infections. 

The investigations of which the results have been briefly outlined were carried out in 
the Department of Anatomy. University of Oxford, under the direction of Professor De 
Gros Clark, The radiological records were made at the Radcliffe Infirmary with the kina 
assistance of Dr. Kemp, and the post-mortem material was made available by the help 
of Dr. Robb-Smith. 
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A Case of Pathological Dislocation of the Hip — and What Happened to an Epiphyseal 
Transplant. — A. S. Blundell Bankaht, h.R.C.S. 

Girl, aged 19. At the age of 3 months .she had acute septic arthritis of the left hip. 
An abscess was opened and she recovered with the loss of the whole of the head and 
neck of the left femur. When first seen at the age of 2^ years, there was a padio- 
logical dislocation of the left hip, the greater trochanter was on a lei'el with the 
anterior superior spine of the ilium, and the child walked with a inonounced limp. 

On December 18, 1930, when she was 4 years 9 months old, a’ shelf operation was 
done and a large flap of bone svas turned down from tlic ilium. At the same operation 
tlic upper 3 or 4 in. of the left fibula were excised and inserted as a graft into the 
trochanter at approximately the normal angle of a femoral neck. The proximal end 
of the gr.aft carrying the fibular epiphysis was placed in the hip-jOint, and the wound 
was dosed. Skiagrams taken after this operation show that the fibular bone graft was 
absorbed and disappeared completelv, bnt the epiphysis survived and has groan ever sincc^ 
During the next four years it was noticed that the upper end of the femur uas 
tending to shift towards the outer side of the shelf, the epiphysis occupying most ot 
the space between it and the acetabulum. On March 8, 1935, when the child was 
years old, in order to improve the stability of the hip, a high subtrochanteric ostcotom) 
ivas done and tlic shaft of the femur was placed directly under the fibiilar cpipn'fis. 
Since then the epiphysis has continuetl to .grow and it has become more and more li e 
tlic head of a femur. Skiagrams taken at the present day, fifteen years after dm origina 
transplantation, show that the cpi]jliy.si.s is completely ossified, that it is considera i 
larger than a normal fibular epiphy.sis of the same age, and that its upper bortc 
corresponds closclv to the contour of the acetabulum above it. 

Tlie hip is now- quite stable, there is I »4 in. of shortening which has 
in ten years, and when this is cnnipen.satcd for, the patient walks with very 11 1 • 
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Lionel Colledge thought it might be regarded as a basal-cell carcinoma. 

Extensive Pharyngeal Ulceration. — ^Iak Robin. 

\V. G., male, aged 24. Extensive pharyngeal ulceration tvith necrosis of the soft 
palate and fauces was first noticed over three years ago. Vers- little change in the 
clinical condition in the past two years. Chest; X-ray normal. Blood W.R. negative. 
Three biopsies have all shown “simple granulation tissue only”. Swabs have grown on 
culture Staph, aureus (penicillin-sensitive), and non-htemolytic streps. Blood vitamin C 
content normal. Blood-count shows simple “secondary anKraia" with Hb% varying 
between 50 and 85. For many years the patient has suffered from severe ulcerative 
colitis. This has been treated medicallv, and also by appendicostomy. X-rays of the 
colon show marked “pipe-stemming". The small firm gland in the right side of the 
neck has been present for at least seven years. The patient suffers also from infantilism, 
for which he has received various hormones. 

Treatment of the pharyngeal condition has included local and parenteral arsenic; 
local and parenteral penicillin: large doses of vitamin C; iron; frequent blood trans- 
fusions; nearly all of the sulphonamides both locally and by mouth. 

The patient is now awaiting admission to hospital for an ileostomy, and subsequent 
colectomy. 

V. E. Negus said he had at the present time a case of a similar type under his care; 
and he had seen one or two in the past. Some had been spoken of as malignant granu- 
lomata and others had been given various names. The man he had in mind came 
from the Army in North Africa, but there had never been an accurate diagnosis. The 
condition was not syphilitic nor tuberculous nor, was it reticulosis. It improved a little 
with penicillin, which was given both by injection and in pastilles, but it improved only 
because that got rid of the secondary penicillin-sensitive organisms. ' It extended over 
much the same area as Mr. Robin’s case. The patient was now having intrabuccal 
irradiation; the ulceration appeared to be healing rapidly. Although it might theoretically 
be the wrong treatment for an inflammatory process there did seem to be a good result. 
Diathermy was not a good form of treatment in this case, though it had been tried. 

Cr. Ewart Martin said he had seen three almost identical cases. So far they must admit 
failure in diagnosis of these cases. A tentative diagnosis of reticulosis was made in two 
cases but he was certain this was incorrect. The third case, a woman of 28, developed 
a small ulcer on the side of the tongue making swallowing painful. The ulceration 
continued and eventually the tongue split in two. Serial sections apparent^ showed 
simple granulation tissue and every possible blood test had been negative. There was 
no definite agranuiocj-tosis. The patient became pregnant, the baby was born without 
any difficulty and was perfectly healthy. The ulceration continued slowly causing a 
great deal of pain on swallowing. The patient lost and gained weight alternately. Deep 
X-ray therapj' was tried and the upper part of the ulcer healed but it appeared on the 
posterior pharyngeal wall, passing down as far as the epiglottis. A superficial ulcer 
appeared on the skin over the thyroid cartilage. Pus from this ulcer showed no 
definite infection and it eventually healed with deep X-ray therapy. The blood-count 
has varied. For some time there was a general ansmia and this responded to blood 
transfusions. Since five blood transfusions were given the ulcer • has been nartly con- 
trolled. The patient was very bright and bad put on weight but talking and "swallowing 
■were difficult. The diagnosis had failed. 


Carotid Body Tumour. — Ian Robin. 

W. H., female, aged 22. Noticed three years ago a firm swelling behind the angle 
of the mandible about the size of a walnut, with the suspicion of an e.xtension upwards 
and deeply; marked transmission of carotid impulse. Patient found to' have paralysis 
of the left vocal cord, left side of soft palate, left trapezius and sternomastoid muscles, 
left side of tongue, and left cervical sympathetic. No abnormality in nasopharvnx, pharvnx 
or larynx. Blood picture normal. ^ - 

Diagnosis of carotid body tumour made. In September 1944 Mr. Hamilton Bailev 
excised the tumour, after preliminary ligature of the carotid artery. The tumour was 
well encapsulated, hut extended up to the base of the skull, and actually had to be 
■ chipped off” the bone. 


iMicroscopy confirmed the nature of the tumour. 

Bilateral Abductor Palsy Following Thyroid Operation Two Years Ago. bf A Torv 

a-m' T” Two years ago had thyroid operation, after which she'^had 

■difficulty m breathing. Two months ago attended hospital on account of this Seen 
m have bilateral abductor palsy of larynx with stridor and cyanosis. Phonation eood 
■One month ago admitted to hospital, and low tracheotomy performed. “ 

V. E. Negus said that Sir StClalr Thomson, who had strone views nn lUo , 

advocated permanent tracheostomy. If the patient had” a nrooeriv 
■^8e, of the right shape, and if that tube w'ere' nroperlv shaped at ?he*niifk-r 
possible to have it made with a valve which gave a wide aperture 

then project; .such tubes we,re now made and wer^ ve?? did not 

were out of sight. There was also ver>- little trouble In iSertin^one ffito the^hachet; 
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Caesar Hijsch had ligatured the interna! maxillary artery through the antrum on 
three occasions for .uncojitroJlable epistaxis. . ... 

The specimens and mstruments shown illustrated the technique clearly. The .small 
aneurysm needle was recommended and ligation through the antrum wa.s not difficult. 

Surgeon Commander Passe had ligatured the internal maxillary' artery six times. He 
tied the artery at the posterior border of the ascending ramus of the mandible as it 
emerges'-from nhe parotid .gland five times. , On the last occasion he made /in incision 
in the mucosa of the mouth close to the tuberosity of the maxilla. The artery was 
found lying on the pterygoid plate and was pulled forward into the wound by a hook. 
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Norman Patterson asked what the advantage was in tying the internal maxillary as 
compared with the external carotid. In a case of very severe haemorrhage after opera- 
tion on the antrum, he said, the external carotid was ligatured and the bleeding stopped 
at once. It was comparatively ^asy to f,ie. It did, however, leave a scar on the neck. 
He could not see the advantage of the complicated procedure described when it was 
possible to tie the external carotid. Some years ago he found out that it was easier to 
ligature this vessel by /making an incision in the posterior part of the sheath, drawing 
the internal jugular forwards and inwards, and getting access to the artery from behind 
rather than from in front. It was not necessary lo sever any veins at all. 

R. G. Macbeth said that there had recently been a number of cases of the type' men- 
tioned by Mr. Davis at the hospital- for head injuries, St, Hugh's College, Oxford, and 
there they had found it- easy to control the situation by tying the ’anterior ethmoidal 
artery in the orbit. 

E. D. D. Davis (in reply to. Mr. Patterson): Whenever. I .have ligatured 
external carotid’ ligatured for- growths -of the 'maxilla'^ it has had'ho appreciable en^t- 
on the bleeding. The result of this ligature on the haemorrhage can be tested- by 
applying and releasing a clip placed on the artery.. The last time I ligatured the external 
carotid it took three-quarters of an hour. It was difficult because the common carotin 
bifurcated high up in the neck and it was surrounded by a plexus of veins. 

Ligature of the internal maxillary artery through the antrum is easier. It can oe 
done in- twenty minutes -and it. has- the advantage of being nearer the-'bldeding. point. ^ 
For example it is better to ligature the anterior and posterior ethmoidal arteries tor 
epistaxis than the internal carotid. 


Tumour of the Left Ethmoid. — MvLes L. Formbv. 


Signalman A. P., aged 18, October 1943 complained of watering from the left eye. 
Lacrimal duct probed and dilated. ' April 1944 he is reported to have had a small cystic 
swelling in the region of the inner canthus of the left eye and a smaller and harder 
swelling on the infra-orhital margin at its inner extremity. In December 1944 the 
swelling had increased slightly but the lacrimal duct ivas said to be patent. There was 
a fluctuant swelling near the inner angle of the left orbit from which a few drops of 
watery mucopus were aspirated. , Culture yielded pneumococci and Koch- Weeks haciili. 
This swelling did not appear to communicate with the lacrimal sac. Anterior rhino- 
scopy revealed a vascular mulberry-like tumour in the anterior part of the left middle 
meatus. Histological examination of a portion removed at biop.sy was reported as 
showing “widespread and generalized invasion with well-defined columns of cells some 
spindle-shaped, with little cytoplasm and hyperchroinntic nuclei, with few mitotic figures 
which are malignant and a few lymphocytes surroiinfling but not infiltrating the 
malignant cells”. 

An external cthmoidectomy wa.s performed on February 12, 1945. The swelling wa.s 
found to he firm, projecting through tlic lamina papyracea and everting tlic nas.'il 
process of the ma.xilla. It separated readily from adjacent structures but no trace of 
the lacrimal sac could be identified. The opening into the nasal cavity wa.s enlarged, 
and a mass of firm but soft polypoid tissue was removed from the ethmoid region. The 
left middle turbinal was found flattened against the nasal septum. The tumour 
appeared to originate in the lateral mass of the ethmoid and to displace, without 
infiltrating, adjacent structures. 

Microscopically the growth consisted of groups of closely packed cells witb small 
spherical nuclei and little cystopla.sm. The groups arc separated by a filirous stroma. 
Mitoses arc few. In some parts of the section there was definite evidence of infiltration 
and the growth is histologically malignant. 

It was quite definite from the section that the tumour was malignant. It was groning 
in a manner which siiggc.stcd that it was rather pu.shing structures out of die way, anc 
if it was malignant it was only locally malignant. If it was a carcinoma it «as 
surprising, because the patient was only IS’/i years of age. It lyas ju.st three mom is 
since the patient was operated on. and they proposed to let him -11” ‘’"’'’'’‘'I'.; 
mondis unless any member Iiad an alternative suggestion to make and a con g 
reason for doing otlierwise. 
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Lionel Colledge thought it might be regarded as a basal-ce)l carcinoma. 

Extensive Pharyngeal Ulceration. — Ian Robix. 

\V. G., male, aged 24. Extensive pharyngeal ulceration tvith necrosis of the soft 
palate and fauces was first noticed over three years ago. Very little change in the 
clinical condition in the past two years. Chest: X-ray normal. Blood W.R. negative. 
Three biopsies have all shown “simple granulation tissue only”. Swabs have grown on 
culture Staph, aureus (penicillin-sensitive), and non-hscmolytic streps. Blood vitamin C 
content normal. Blood-count shows simple “secondary anaimia” with Hb% varying 
between 50 and SS. For many years the patient has suffered from severe ulcerative 
colitis. This has been treated medically, and also by appendicostomy. X-rays of the 
colon show marked “pipe-stemming”. The small firm gland in the right side of the 
neck has been present for at least seven years. The patient suffers also from infantilism, 
for which he has received various hormones. 

Treatment of the pharyngeal condition has included local and parenteral arsenic;- 
local and parenteral penicillin; large doses of vitamin C; iron; frequent blood trans- 
fusions; nearly all of the sulphonamides both locally and by mouth. 

The patient is now a'vaiting admission to hospital for ah ileostomy, and subsequent 
colectomy. 

V. E. Negus said he had -at the present time a case of a similar type under his care; 
and he had seen one or two in the past. Some had been spoken of as malignant granu- 
lomata and others had been given various names. The man he had in mind came 
from the Army in North Africa, but there had never been an accurate diagnosis. The 
condition was not syphilitic nor tuberculous nor, was it reticulosis. It improved a little 
with penicillin, which was given both by injection and in pastilles, but it improved only 
because that got rid of the secondary penicillin-sensitive organisms. ' It extended over 
much the same area as Mr. Robin’s case. The patient was now having intrabuccal 
irradiation; the ulceration appeared to be healing rapidlj'. Although it might theoretically 
be the wrong treatment for an inflammatory process there did seem to be a good result. 
Diathermy was not a good form of treatment in this case, though it had been tried, 

G. Ewart Martin said he had seen three almost identical cases. Sd far they must admit 
failure in diagnosis of these cases. A tentative diagnosis of reticulosis was made in two 
cases but he was certain this was incorrect. The third case, a woman of 28, developed 
a small ulcer on the side of the (tongue making swallowing painful. The ulceration 
continued and eventually the tongue split in two. Serial sections apparently showed 
simple granulation tissue and every possible blood test had been negative. There was 
no definite agranulocytosis. The patient became pregnant, the baby was born without 
any difficulty and was perfectly healthy. The ulceration continued slowly causing a 
great deal of pain on swallowing. The patient lost and gained weight alternately. Deep 
X-ray therapy was tried and the upper part of the ulcer healed but it appeared on the 
posterior pharyngeal wall, passing down as far as the epiglottis. A superficial ulcer 
appeared on the skin over the thyroid cartilage. Pus from this ulcer showed no 
definite infection and it eventually healed with deep X-ray therapy. The hlood-count 
has varied. For some time there was a general antemia and this responded to blood 
transfusions. Since five blood transfusions were given the ulcer has been nartly con- 
trolled. The patient was very bright and had put on weight but talking and 'swallowing 
were difficult. The diagnosis had failed. 


Carotid Body Tumour. — Ian Robi.v. 

W. H., female, aged 22. Noticed three years ago a firm swelling behind the angle 
of the mandible about the size of a walnut, with the suspicion of an e.xtension upwards 
and deeply; marked transmission of carotid impulse. Patient found to have paralysis 
of the left vocal cord, left side of soft palate, left trapezius and sternomastoid muscles, 
left side of tongue, and left cervical sympathetic. No .abnormality in nasopharynx, pharvn.v 
or larynx. Blood picture normal. 

Diagnosis of carotid body tumour made. In September 1944 Mr, Hamilton Bailey 
excised the tumour, after preliminary ligature of the carotid artery. The tumour was 
well encapsulated, but extended up to the base of the skull, and actually had to he 
chipped off” the bone. 


Microscopy confirmed the nature of the tumour. 

Bilateral Abductor Palsy Following Thyroid Operation Two Years Ago. — N. A. Jorv, 
I ffi' 1 ’ '‘S.ed 56. Two years ago had thyroid operation, after which she had 

oimculty in breathing. Two months ago attended hospital on account of this. Seen 
m have bilateral abductor palsy of larjmx with stridor and cyanosis. Phonation good, 
ne month ago admitted to hospital, and low tracheotomy performed. 

■possiblp were properly shaped at the outer end it was 

thin nroiec^? save a wide aperture. The 4lve 'did nm 

“Were out^of were now made and were very convenient because thev 

were out 0 £ sight. There wa^ also very little trouble in inserting one into the trachea. 
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- If. V. Forhter said that he had had referred to him a case like -the one under discus- 
sion. The bilateral abductor palsy had followed an operation on the thyroid gland. He 
sav/ the patient from time to time, but remembering the teaching of the late Sir StClair 
Thomson, v/ould continue to encourage her to wear her tracheotomy tube and not to 
submit to any kind of intralaryngeal operation, 

,T, C. Hogg said that he agreed with what speakers had said with regard to permanent 
tracheotomy tubes. He had a patient who had this disability after a thyroid operation 
and in due course he had fitted her up with a flap valve which had enabled her to speak 
but she had refused to go on with it because she could breathe in through it but owing 
to paralysis of the cords she could not breathe out properly. She decided that it was 
not good enough and she put a finger on her tracheotomy tube and one would not have 
known that she had a disability at all. 


Section of Laryngology with Section of Otology 

Co.MHiNED Summer Meeting Held in London 

[/line 1. 1945] 

LARYNGOLOGICAL SESSION 

Chairman — C. Gill-Carey, F.R.C.S.Ed. 

(President of the Section of Laryngology) 

External Operation on the Nasal Sinuses 
By Norman Ratterson 

'I’lm operation is designed to give an adequate exposure of the ethmoidal cells, sphenoidal 
•sinus, and m.txillary antrum by metins of an external route of approach. The skin 
incision is made in tlic lino of the naso-jtigal fold and the resulting scar is practically 
invisible. The niciliod of approach posse.sses the advantage, so far as the maxillary 
antrum is concerned, of avoiding a route, as in the Caldwell-Luc operation, through the 
cavity of the moutit which is always more or less septic. 

Since iiringing tlie maxillary antrum into the compass of the operation I have found 
that not only exposure of tlie lacrimal duct, hut free mobilization of this structure by 
removing the hone wliicli surrounds it is necessary if the operation is to be thoroughly 
and successfully carried out. ' 

Nearly all the patients sulijccicd to operation have sulTcrcd from extensive polypi: 
frequently the nninini lias also been involved, often being filled with polypi. Most of 
the patients had already undergone several unsuccessful operations. 

The skin incision begins immediately below and externa! to the internal canthus and 
follows the naso-jugal fold in an outward and slightly downward direction for about an 
iiicli. The skin should be sliced rather than cut vertically to its surface and if the 
incision is made slightly wavy the best cosmetic result is obtained. After making the 
incision llic eyelids are brought together by two or liirec stitclics to avoid injury to the 
eonjuiicliva. 

The lilires of llie orbicularis ociili arc separated with a blunt dissector till the infra- 
orbital margin is ex))osctl. At this swge. it is advisable to insert a stitch of strong 
material tlirongli tlic skin and soft tissues just internal to the inner end of the skin 
incision; this prevents tearing when the sides of the wound arc reirnctcd. 

The periosleiiin is now incised immediately below the infra-orltital margin making 
sure that tliis membrane is divided right down to the hone; it can now be elevated from 
the njiper jiart of the anterior surface of the maxilla Iicaring in mind the position of 
the iiifra-orbiial foramen. The upper part of the ascending process of the maxilla is 
deniitled of periosleiiin. care being taken not to interfere with tlie attaclimcnt of.-tlic 
internal tarsal ligament. The periosteum is elevated from the anterior and inner part 
of tlie floor of the orhil. It is now possible using a sharp gouge to remove a small portion 
of the loner orliit.il margin and so bring into view the miico-periosteiiin in thc'rcgion 
of die anterior stipeiior angle of the maxillary amnini. The nmnim can now he opened. 
At this stage a swab should be taken for subsequent hactcriologicnl examination. 

The next step is to expose the outer surface of the lacriinal duct hv removing hone 
ftom tlic neighlioiirliood of the lower part of the lacrimal groove. A piece of bone 
often conies .away healing the impicss of the lacrimal tliict. 'I'lie anirnin may now he 
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exposed freclv by removing more bone. It js "I remove all bone and 

the antrnm till tt l^er ^P^tucrnal and aspects of the upper part 

cells lying in proximity to the anteno „.nrpcd too far in the direction of its nasal 
of the lacrimal duct; it is important no ? c attachment. The upper 

orifice as there is a danger of detf L to displace it as to facilitate 

portion of the duct is now mobilized « 's p ethmoidal cells and polypi 

rarrying out the furtlicr stages of the opetauon. ^ anterior nasal angle, 

are frequeritlv found in front of the duct ex o covering the inner wall of 

■ The^next stage in the operation is to elcvate^he P’-J'-'X-..rds nirly as far as the 
the orbit, upwards to\vards the base o • rhe ontic nerve must be kept in 

posterior limit of the orbital caviU" tlic p - .j , p^j-jogteum together with the con- 
Lind. By employing a suitable retractor umvards. Removal of the 

tents of the orbit can be displaced ‘ , orbital plme, can be accomplished 

lower portions of the ethmoid, including ’ . j region of the sphenoidal 

without danger, great care, in dealing with the uppeV part of 

sinus is approached and speaal caution ^ce^‘ fossa. The upper cells are 

the ethmoid which lies in close proximitx to * g^,,^ jj^g f^j-ceps should 

roofed in bv a verv thin plate of bone and m op » forceps are closed and by gentle 
gently placed in position; no force is JThe fmeep^ 

traction downwards and foruards the bo 1 .‘ § deoressions representing the roofs of 

the upper cells have been opened. The "oma mng depressm^ 

the cells can best be cleared of "’“cous me . , - ^j^g sphenoidal sinus should 

gauze held at tlic end of a pair of nasa , ^u.^diseased the natural ostium should be 
be investigated and if the cavity is found to be diseased me 

enlarged sufficiently to allow of free maxillarv antrum and if sufficient 

ThI next procedure is to examine thoroughly maxilla^^ t^ Td illuminate the 
bone has not been removed this purpose niort ..^^^ ^f . 

antral cavitv the surgeon should change h ? ^ tAc When the lining membrane is 

directing the beam of light downwards g^^^ out t Caldwell-Luc 

unhealthy it can be eliminated as thor . 8 • ‘ whole of its nasal wall above 

operation. In cases where *e antrum gg^blish a large permanent opening. 

the inferior turbinate should be ‘ ye effective than one situated in the wall 

An opening in this situation is to my mmd more enect 

of the inferior meatus. ji^us but it is often possible 

This operation is not designed “®‘ ;„frequentlv pus is seen to ooze from the 
to pass a probe into the sinus and not _ ^ ^jjjg^-5g/„.berethereischronicsuppui-a- 

neighbourhood of the fxonto-nasal op ethmoidal region carried out sufficiently far 

tiol in the frontal sinus clearance "^/“^Lch^irnprovement in drainage that 

fonvard and high np will sometinies however, the disease in the frontal 

there is a cessation of all *’"“;STrouS Tn InLsion which corresponds to 

sinus persists that cantj sho"'^ I , j„spectiL, under magnification if possible, is 

the lower margin of the eyebrou . ^ , I upper or ethmoidal portion of the 

carried out. 1 find that polypi may p S , notice In one case in order to effect a 
nasal septum a point which J^^VSper P^rof rite se 

cure I had to take away the . gySgtion to keep the cavitv as free as possible 

It is necessary during the course of *e by Ventle swabbing. The head 

from blood. A ^"ction apparatus is Hvdroecn peroxide and weak adrenaline 

should be kept in a slightly P . ^ finalW dusted with sterilized sulphanilamide 

solution are useful hiemostatics. U he catity is nuai > 

compound. . ,• • brought together ivith a few stitches of 

In closing ^ employed on a smSll curved needle to-bringthe edges 

fine catgut. Op4*=*’“45. nfbfhes are^re'moved in from three to five days, 
of the skin together. The another incision which may prove useful to 

Recently I have on two o mebion on the face. The incision corresponds to the 
those who are nervous ^b^^ the outwards a 'little further 

margin of the lower eyelid f bi this neighbourhood. A flap of skin is 

’turned dLv^soTm expS/the Lbic^aris oculi and subsequently the operation proceeds 

'■"TSs^Jelmion has led to much better results than I have obtained by other nrethods 
Generallv speaking instead of a large percentage of failures m cases of chronic nasal 
sinus disease associated with polypi I can now claim a t erx- large percentage of succc.sscs. 
Complications have been few and generally insignificant. It is gratifv'ing to see how 
many patients recover often after the loss for many years of their sense of smell and 
frequently of taste. 
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(1) Total number of external sinus operations performed at" the Royal Bucks. 

Hospital between December 1939 and March 1945.J" ' ' 

• Total ...... 73 ■ 

Norman Patterson .. 44 

S. 'W. Hargrove assisted by Norman Patterson . . . . 14 

E. O. Harris assisted by Norman Patterson ... .. ... 15 

' • ■- ' 73 ■ 

(2) Post-operative complications. . ' , ' ■ 

(a) Three cases of diplopia (in two of these cases a radical frontal 
operation was also performed). 

(b) Epiphora — in the early series where the naso-lacrimal duct was not 
preserved, epiphora was permanent, varying in severity from case to 
case. In the cases where the naso-lacrimal duct was preserved there 
was transient epiphora which always cleared up. 

(c) There were no other complications; the average stay in hospital for . 
cases operated on under regional anaesthesia was -seven days; under 
general anaesthesia eleven days. 

(d) Three cases — polypi recurred and further operative treatment was 
performed, and it was found that the polypi were growing in two cases 
from the cells lying anterior to the naso-lacrimal duct. 

<3) In those cases in which smell was absent it returned in all but one. 

(4> Ansesthesia: 

(a) General .... s 19 ' 

(b) Regional . . . . 54 

1 Statistics compiled by my Assistant Mr. S. W. Hargrove. 

Antesthesia for Surgery of Nasal Sinuses 

By H. W. Lorrus Dale 

We now only employ general anxsthesta in those cases which arc tenipcrnmcntally 
unsuited for regional methods such as children, adolescents and tho.se with an un.ynblc 
nervous system. The patients who require this operation arc usually those most' suitable 
for regional antcsthetics, the majority of them being between the third and sixth decade, 
many of whom have already undergone several intra-nasal operations under surface 
antesthesia with cocaine, and have been agreeably surprised. 

Since the discomforts incidental to the operation arc not negligible, the length of dmc 
on the table, the face being covered with towcl.s, the use of the hammer and chisel, 
nibbling forceps, &c., something more than complete abolition of pain sense is required, 
hence the important part played by premedic<ition to which regional ana'stircsia owes its 
increasing popularity. 

Scopolamine in full doses tends to produce mental disorientation, particularly in older 
patients, and intense discomfort due to the dr 5 dng up of secretions. The opiates produce 
a pleasant ^ lethtirg)’, a reasonable degree - of general analge.sia and amnesia giving a 
drowsy but co-operative patient, with sufficiently, active reflexes to protect hira.self against 
the aspiration of foreign matter. 

This state is best attained by the intravenous route, the action is rapid in onset, tnore 
intense, and of shorter duration, the maximum depressant effect on respiration and 
metabolism being reached in fifteen minutes, and analgesia in a matter of seconds, side- 
effects, such as vomiting, are much less frequent. This method is perfectly safe providing 
a few simple rules arc observed. 

Intravenous omnopon technique. — (1). If morphia or omnopon is given by the hypodermic 
route in the ward, at least one hour must have elapsed before giving an intravenous do.se 
in order that the maximum depressant effect on rc.s])iration will have been reached. (2) 
The injection must be slow in order to see if any idiosyncrasy exists, and to avoid 
unpleasant subjective sen.sations, viz. feeling queer or dizzy, tinnitus, palpitation or 
dyspnoea. (3) Pauses should be made in order that the effect of the previous instalment 
is apparent before giving the next, in other words to give the signs time to develop. (4) 
The patient’s respiration, colour and pupil should be watched; the minimum analgesic 
dose produces contraction. Speak to him and when his rc.sponscs become slow' and he 
shows signs of drowsiness, stop. . It is better to give some more later if he hccomes too 
alert than to produce undue depression with the initial dose. . i i -n 

Nembutal I'/- erains three hours and 1/3 grain of omnopon with i/ian grain <it 
scopolamine one and a half hours before operation is given to the avciage patient. 

scopolamine is not given to those oyer 60. to he required 

The patient's response gives a fair idea of the intiavenous do.se liKch 1 

which varies from 0 to 1 grain. a re of sterile distilled 

1 use omnopon tn 1 c.c. ampon cs containing 1,3 grain addi.^ aiUnion facilitates 

water for cacli ampoule used so that each 3 c.c. = 1/3 of .a grain, tins 
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slow injection, and shows at a glance how much has been gieen; constantly using the 
same dilution assists in correlating the dose and the time factor. 

iVeree block . — ^The sensory innervation of the nose and sinuses is derived from the first 
and second divisions of the Sth cranial nerve. The ophthalmic nerve is not accessible 
at the base of the skull, but branches within the orbit are easily reached. The nasociliary 
nerve enters the orbit tlirough the sphenoidal fissure, crosses the optic nerve obliquely 
between the superior and internal recti reaching the anterior ethmoidal foramen where it 
becomes the anterior ethmoidal nerve and can easily be reached at this site by the medial 
orbital route. • 

The maxillary nerve is accessible in the ptcrygo-palatine fossa; injections at this site 
are bound to include the sjiheno-palatine ganglion and efferent branches in the resulting 
zone of analgesia. ' ■ 

Five approaches have been described, three extra- and two intra-oral. (1). Through 
■the incisura of the mandible just below the mid-point of the zygoma. (2) Through the 
angle formed by the anterior border of the coronoid process with the inferior margin of 
the zvgoma. Both routes have been termed zygomatic. (3) Orbital route; Through the 
inf ero -lateral margin of the orbit following the floor and passing through the inferior 
orbital fissure. (4) Oral ; (i) Through the mucous reflection above the first upper molar. 

■ (ii) With a needle or mount angled to 145 degrees introduced behind the last upper 
molar in a vertical direction at right angles tp the upper occlusal plane. 

I chose the first route for several reasons. Approach through the skin seemed to hold 

■ less risk of carrying infection to an area containing structures such as the pterygoid 
plexus of veins. The deep and superficial landmarks are easily identified and the angles 
of approach easier to estimate. Htematoma of the cheek is said to be a common compli- 
•cation of the second route. Deep orbital injections involve the risk of injuring or 
antesthetizing the optic nerve. The term mandibular is preferable to zygomatic for the 
route chosen, since confusion with the second route is avoided and the mandibular nerve 
can be blocked from the same point of entry. 

Technique Block I . — ^With the patient supine, head sideivays, affected side up, the depres- 
sion, bounded by the inferior border of the zygoma and the incisura of the mandible, is 
palpated; identification is assisted by the patient opening and closing his mouth. Using 
a fine needle, a wheal is raised inferior to the mid-point of the zygoma, which corresponds 
with the centre of the depression. Through the centre of this wheal a 10 cm. needle, 
fitted with a rubber marker, is introduced transversely at right angles to the sagittal plane 
of the skull. 

Bony contact at a depth of 4 to 5 cm. which should not be exceeded, indicates that the 
point is in contact with the lateral ptcrt’goid plate. The marker is now set at a distance 
of yi to 1 cm. from the skin surface. 

In order to change direction the needle is withdrawn until the point is free in the 
subcutaneous tissues, and is then reinserted at the angle of 20 degrees forwards and 
slightly upwards, so that the point is directed towards the pterygo-palatine fossa. 

If no contact with bone is made when the marker again reaches the skin surface, 
connect the syringe to the needle and inject a few drops of the solution in order to see 
that the needle has not become blocked; aspirate to ensure that the point is not in a 
blood-vessel. If the aspiration test is negative 2 c.c. of the solution is slowly injected. 
If on reinsertion bony contact is made before the marker reaches the skin surface it 
means that the angle was too small to enable the needle to clear the pterygoid plate, 
withdraw and reinsert at a greater forward angle. Panesthesias referred to the palate or 
upper molar region are common. 

The absence of paitesthesias is not necessarily an indication of failure. The head is 
now straightened for the performance of Block II Medial Orbital: A '5 cm. needle is 
introduced below the eyebrow 1 cm. vertically above the inner canthus, keeping the bevel 
in close contact with the wall of the orbit at its superior and medial angle until a depth 
of 2-5 to 3 cm. is reached. The point should now be in the region of the anterior ethmoid 
foramen. The syringe is connected and if the aspiration test is negative I to T3 c.c. of 
the solution is slowly injected. The loose areolar tissue permits of rapid diffusion. If this 
technique is carefully carried out there is no danger to the contents' of the orbit. 

Analgesia appears in from three to fifteen minutes; testing by pin-pricks is unreliable 
m the pre-medicated patient. If the preliminary suture of the eyelids can be performed 
painlessly it may be assumed that both blocks, have succeeded. 

Drugs axd Technique 

Drugs. ^TOe action of procaine, also known as novocain, neocaine, ethocaine, mav not 
be suiliciently sustained for the duration of this operation. 

Sept. — ^Larvxg. 2 
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Anethaine, known variously as decicain, pontocainc, pantocaine, butethanoJ, aniethocain, 
acts for much longer. It can be used alone or combined with procaine, which is said to 
enhance the advantages of both drugs. It is supplied in this -country by GlaNO Ltd. 
under the name “anethaine”. 

Distrusting the traditional rubber-capped hottic of uncertain sterility, potency or pH, 

I prefer to make up my own solutions freshly as required. Recently, however, Messrs. Glaxo 
make for me 2 c.c. ampoules each containing; Proc.iine 40 mg., anethaine 2 mg. widi 
adrenaline 1 in 400,000. These are etched to avoid infection arising from glue used for 
labels. This solution gives analgesia of rapid onset and sustained effect; 

Pressure should ahvays be exerted in the long axis of the needle to avoid bending or 
breaking. Marked para;thesias before the injection is made suggest penetration of the 
nerve, ' intraneural injections may be followed by severe and persistent neuralgic pain. 
Paiscsthesias coming on whilst the injection is being made indicate an accurate paraneural 
injection and the early onset of complete analgesia. v 

Repeated attempts are not justified since the injection of large-amounts of fluids will, 
in either block, produce exophthalmos and anesthesia of the entire contents of the orbit. 
For this reason I prefer to rely on the accurate placing of a small quantity of a strong 
solution rather than on the diffusion of a larger amount of a weak solution forced into 
the surrounding area. 

There never has been complete failure .to obtain analgesia, a very small number of 
patients have complained of pain during the operation and in these cases it was only 
for a short while, and limited to manipulations in a small area, and possibly due to . 
traction on structures outside the zone of analgesia or an overlap of nerve supply from 
the opposite side. 

Nearly all our patients have had bilateral operation.s and did not in the least mind, 
facing tire second one; one only, a highly-strung girl of 16, asked for a general antcsthetic' 
for the second operation. 

Complications have been few and minor, two patients comolained of neuralgic pain 
lasting three to four days, and a few of para;sthesi,as and numbness. 

Surgeon Commander E, R. G. Passe said that Mr. Norman Patterson had evolved a 
transorbital approach to the ethmoid labyrinth and the sphenoidal and maxillary sinuses. 
Since 1939 he, Surg. Cdr. Passe, had made use of this approach in this country and abroad, 
on 145 occasions, for the following conditions: chronic non-specific infections of the 
ethmoidal, sphenoidal, and maxillary sinuses; in con,iunction with operations on the frontal 
sinus, for chronic infections of that sinus; drainage of an extradural abscess; drainage of an 
orbital abscess: in a- case of retrobulbar sinusitis due to a large infected posterior eth- 
moidal cell; in malignant disease of the ethmoidal mass, and as one of the steps m 
excision of the upper jaw. 

In order to obtain a less superimposed radiograph of the ethmoidal labyrinth, he had 
constructed irom dental N-ray films, a film the shape of the old-fashioned septal splint, 
which under light cocaine antesthesia could be inserted alongside the septum as high 
as the roof of the nasal cavity. Lateral pictures of each ethmoidal labyrinth were then 
obtained separately by directing the rays through the maxillary sinus. 

For anaesthesia he preferred heavy premedication with nembuta! and morphia, fol- 
lowed by simple packing of the nasal cavity with 5% cocaine and 1/1000 adrenaline. 
For the skin incision he infiltrated with novocain. This -appeared also to give as dry 
a field as it was possible to obtain, and though in several cases a preliminar.y ligature 
of the internal maxillary artery as it left the parotid gland was performed, he had 
now .abandoned this method as it had no very appreciable effect on the bleeding. 
Illumination in the depth of the field was sometimes a difficulty, and he had found 
that a small light on a malleable flex was of considerable help. Both sides of the nose 
could be operated on at the one operation. 

Although it was known that many cases of intractable neuralgias of the first and 
second divisions of the 5th cranial nerve were due to infections of one or more groups 
of ethmoidal cells, rhinoscopy did not always reveal the disease. In these cases, it 
seemed to him. ethmoidotomy was as justifiable a procedure as any other exploratory 
operation. ’ , 

The theory of Mr, Norman Patterson’s operation in cases of chronic infection ana 
polypoid degeneration was sound in that the infected and polyp-bearing area was 
removed so far as the ethmoid was concerned. The results which were uniformly 
good bore this out. Mr. Norman Patterson had given a great stimulus to nasal ana 
accessory nasal sinus surgery with his new. safe, and direct approach to this area. 

E. O. Harris said he had been invited to say a few words as he had assist^cd Mr. 
Patterson with this operation in 15 cases, and had operated on 10 others, making 25 in air 

This operation should be restricted to cases with recurrent nasal polypi: reecnlJy, a 
patient said to him “I have had twenty operations on my polypi, now I want a proper 
radical” She had been sitting next to a patient who had had a “proper radical . wnen 
a- regional was unobtainable, ho found a general anaesthetic satisfactory- ,, 

The incision used fulfilled three desiderata: First, the lacrimal duct sur- 

rounded by polypi. wa.s in the middle of the incision. Secondly, as that 
eye, the rnediaf palpebral ligament, was left intact, no diplopia had ever wsuhed oven 
temporarily. Thirdly, it gave an excellent entry to the maxillarj enti^m. i . 
all 25 cases was abounding in polypi, so that any radical operation must mciuao me 

""To^avoid dangtr^o the”o“uc nerve, the level of the front wall of the sphenoidal sinus 
was the limit of the removal of the lamina papyracea. 
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The results o£ this operation were excellent: in these 25 cases no deaths resulted, nor 
were there any complications, ’ivhich might be surprising in view of the enormous 
amount of bone removed. 

V E Negus said that it would be a pity if this operation were accepted— as it probably 
would be on Mr. Patterson’s recommendation— and were used broadcast. In Mr. Patter- 
son’s hands it might be very' successful, but it was not an operation for all. He, Mr. Negus, 
had spent a lot of his time during the last few years in undoing some of the damage done 
to sinuses and particularly the frontal sinus, and he thought there had been m the 
present discussion a tendency to ignore and forget the frontal sinus. It came back on 
onG 

In case's of polyposis with no infection this operation might give good results, but it 
seemed a very inconvenient route of approach. Most of them thought that they could 
eventually by an extended intranasal operation clear the patient’s nose satisfactorily, 
and that the necessity for external operations for simple polyposis rarely arose. 

This operation was going to be used for infection. If -one operated on the ethmoidal 
cells where there was a sinusitis of long-standing and forgot the frontal sinus the 
patient was in for trouble. He thought it was fatal to. clear the ethmoidal cells without 
making certain as to the provision of free drainage through a new fronto-nasal duct, 
which was probably either blocked at the time or would shortly become blocked. 

What was the reason for this approach? It seemed to centre very much on facial 
disfigurement. If one made a correct scar in the more usual tyne of frontal sinus 
operation starting just below the inner margin of the eyebrow, and curving round’ the 
inner margin of the orbit as far as possible from the canthus, no disfigurement followed. 
If there were disfigurement something had been done wrongly, either the incision had 
been made through the eyebrow or too close to the canthus. 

They had heard just now that the naso-lacrimal duct was surrounded by polypi. 
He thought that was incorrect. The ethmoidal polypi were inside the orbital plate of 
the ethmoid. If one lifted up the orbital oeriosteum cleanly, the polyni would all be on 
the inner side. If the orbital plate of the ethmoid were removed it was possible to 
remove the cells much more cleanly than by the lower approach, and open the sphenoidal 
sinus and drain it with safety. 

He hoped that if this operation was going to be used it would be in an extremely 
limited number of cases of polyposis without infection. 

Mr. Walter Howarth: I went to see Mr. Patterson perform this operation at Aylesbury 
and watched it with great interest, I have tried it myself several times and I have come 
to the conclusion that it is a highly dangerous operation except in hands as skilled as 
those of Mr. Patterson. The operation seemed to me to be directed towards the cribri- 
form plate which is the danger area of the nose, instead of towards the fronto-nasal duct. 
Moreover it entirely failed to expose the fronto-ethmoidal cells and so drain the frontal 
sinus. I regard this as a very great defect of the operation, as even if the efnraoid is 
thoroughly cleared out it is essential to deal with the fronto-nasal duct and so drain a 
possible frontal sinusitis. 

G. Ewart Martin said that Mr. Patterson’s operation did not appeal to him for the usual 
type of ethmoidal infection with polypi as mentioned by Mr, Negus. The operator 
seemed to be working in the danger area of the nose and although Mr. Patterson 
demonstrated that the ethmoid could be cleared through this route it would appear 
that in doing so the fronto-nasal duct was being completely blocked. The secret of 
success in all nasal operations was the obtaining of perfect drainage. 

Norman Patterson said that his feeling was that if one looked after the ethmoid, the 
frontal sinus in a large majority of cases would take care of itself. The reason for 
oersisting suppuration in a frontal sinus was very often due to the fact that drainage was 
interfered with on account of the presence of ethmoiditis. generally of the polypoid variety. 

He agreed that it was a difficult operation to perform; it required s good deal of 
dexterity, and an intimate knowledge of the anatomy of the region. 

It is the lacrimal sac which lies in the orbit, not the duct. He thought the duct 
was the key to the situation. In a good many of his cases chronic infection was 
present and practically all were associated with extensive polypi. There had been no 
evidence of blockage of the frontal-nasal duct as suggested by Mr. Ewart Martin Result'; 
proved the operation to be practically free from danger. Free access to the antrum as 
well as the ethmoid and sphenoid was one of the great advantages of the operation. 

[June 2, 1945] 


Primary War Injuries Involving the Nose and Sinuses 
By Colonel Norton Canfjeld, M.C., A.U.S. 

During the feverish activity of the past two years, the members of our spcciakv ha\e 
been occupied chieEy with the application of well-known and recognized principles of 
therapy. A few have had the opportunity for investigation of new ideas and advancing 
lines of thought. Some of this work has been reported but much of it is still to be 
presented. Masses of statistical data are available on tVie usual conditions of otitis media 
sinusitis, pharyngitis. Final reports on blast ears and the resulting damage to hearing- 
are m the process of being assembled. o . a 

In addition to these there is a significant group of cases which will continue to come 
under the observation of the otolatyngologists rs time passes. The acute iniurv presents 
a picture to the forward surgeon which from now on we will see hut rarclv in this theatre 
ot war. Fortunately the repair processes start at once and ivhen the danger of infection 
has passed, healing around the head is rapid and progresses in an cxcelleSt manner. 
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Anethaine, known variously as dccicain, pontocainc, pantocaine, butethanol, amethocain, 
acts for much longer. It can be used alone or combined with procaine, which is said to 
enhance the advantages of both drugs. It is supplied in difs -country bv Glaxo Ltd. 
under the name “anethaine”. 

Distrusting the traditional rubber-capped bottle of uncertain sterility, potency or pH, 

I prefer to make up my own solutions freshly as required. Recently, however, Messrs. Gla.xo 
make for me 2 c.c. ampoules each containing; Procaine 40 mg., anethaine 2 nig. widi 
adrenaline 1 in 400,000. These are etched to avoid infection arising from glue used for 
labels. This solution gives analgesia of rapid onset and sustained effect'. 

Pressure should always be exerted in the long axis of the needle to avoid bending or 
breaking. Marked paraethesias before tlic injection is made suggest penetration of the 
nerve, intraneural injections may be followed by -severe and persistent neuralgic pain. 
Paraisthesias coming on whilst the injection is being made indicate an accurate paraneural 
injection and the early onset of complete analgesia. ' \ 

Repeated attempts arc not justified since the injection of large- amounts of fluids will, 
in either block, produce exophthalmos and antesthesia of the entire contents of the, orbit. 
For this reason I prefer to rely on the accurate placing of a small quantity of a strong 
solution ratlier than on the dilTusion of a larger amount of a weak solution forced into 
the surrounding area. 

There never has been complete failure jio obtain analgesia, a very small number of 
patients have complained of pain during the operation and in these cases it ivas only 
for a short while, and limited to manipulations in a small area, and possibly due to . 
traction on structures outside the zone of analgesia or an overlap of nerve supply ftom 
the opposite side. 

Nearly all our patients have had bilateral operations and did not in the least mind, 
facing the second one; one only, a highly-strung girl of 16, asked for a general nnatsthetie' . 
for the second operation. 

Complications have been few and minor, two patients comolained of neuralgic pain 
lasting three to four days, and a few of paraesthesias and numbness. 

Surgeon Commander E. R. G. Passe said that Mr. Norman Patterson had evolved a 
transorbital approach to the ethmoid labyrinth and the sphenoidal and maxillary sinuses. 
Since 1939 he, Surg. Cdr. Passe, had made use ol this approach in this country and abroad, 
on 145 occasions, for the following conditions: chronic non-specific infections oi the 
ethmoidal, sphenoidal, and maxillarjf sinuses: in conjunction with operations on the frontal 
sinus, for chronic infections of that sinus; drainage of an extradural abscess: drainage o£ an 
orbital abscess; in a case of retrobulbar sinusitis due to a large infected posterior eth- 
moidal cell: in malignant disease of the ethmoidal mass, and as one of the steps in 
excision of the upper jaw. 

In order io obtain a less superimposed radiograph of the ethmoidal labyrinth, he had 
constructed from dental X-ray films, a film the shape of the old-fashioned septal splint, 
which under light cocaine anmsthesia could be inserted alongside the septum as high 
as the roof of the nasal cavity. Lateral pictures of each ethmoidal labyrinth were then 
obtained separately by directing the rays' through the maxillary sinus. 

For ansesthesia he preferred heavy premedication with nembutal and morphia, fol- 
lowed by simple packing of the nasal cavity with 5% cocaine and 1/1000 adrenaline. 
For the skin incision he infiltrated with novocain. This appeared also to give as dry 
a field as it was possible to obtain, and though in several cases a preliminar.v ligature 
of the internal maxillary • artery as it left the parotid gland was performed, he had 
now abandoned this method as it had no very appreciable effect on the bleeding. 
Illumination in the depth of the field was sometimes a difficully, and he had found 
that a small light on a malleable flex was of considerable help. Both sides of the nose 
could be operated on at the one operation. 

Although it was known that many cases of intractable neuralgias of the first and 
second divisions of the 5th cranial nerve were due to infections of one or more groups 
of ethmoidal cells, rhinoscopy did not always reveal the disease. In these cases, it 
seemed to him. ethmoidotomy was as justifiable a procedure as any other exploratory 
operation. ■ , 

The theory of Mr. Norman Patterson’s operation in cases of chronic infection ana 
polypoid degeneration was sound in that the infected and pol.vp-bearing area was 
removed so far as the ethmoid was concerned. The results which were uniformly 
good bore this out. Mr. Norman Patterson had given a great stimulus to nasal ana 
accessory nasal sinus surgery with his new. safe, and direct approach to this area. 

E. O. Harris said he had been invited to say a few words as he had assisted *ir. 
Patterson with this operation in 15 cases, and had operated on 10 others, making 25 ih_aii. 

This operation should be restricted to cases with recurrent nasal polypi; recently, a 
patient said to him “I have had twenty operations on my polypi, now I tvant a p^per 
radical”. She had been sitting next to a patient who had had a “proper radical . nen 
a regional was unobtainable, he found a general anmsthetic satisfactory. „„„ 

■The incision used fulfilled three desiderata: First, the lacrimal duct ^erally sur- 
rounded by polvpi, was in the middle of the incision. Secondly, ns thnt 
eye" the tne^al' palpebral ligament, was left intact, no diplopia had ^ver «suHed e 
?emporaril5’. Thirdly, it gave an excellent entry to the ,niaxillary ant^m.^wnici,. m 
all 25 cases, was abounding in polypi, so that any radical operation mu. 

removal of the «nntral contents. wu ? i r 4 t ^ f nf ihc sphenoidal sinus 

Tn avoid dancer lo the optic nerve, the level of the front wall oi in 
was the limit of the removal of the lamina papyracea. 
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The results of this operation were excellent: in these 25 cases no deaths resulted, nor 
were there any complications, %vhich might be surprising in view of the enormous 
amount of bone removed. 

V. E. Negus said that it would be a pity if this operation were accepted — as it probably 
would be on Mr. Patterson’s recommendation — and were used broadcast. In Mr. Patter- 
son’s hands it might be very successful, but it was not an operation for all. He, Mr. Negus, 
had spent a lot of his time during the last few years in undoing some of the damage done 
to sinuses, and particularly the frontal sinus, and he thought there had been in the 
present discussion a tendency to ignore and forget the frontal sinus. It came back on 
one later. 

In cases of polyposis with no infection this operation might give good results, but it 
seemed a verj' inconvenient route of approach. Most of them thought that they could 
eventually by an extended intranasal operation clear the patient's nose satisfactorily, 
and that the necessity for external operations for simple polyposis rarely arose. 

This operation was going to be used for infection. If one operated on the ethmoidal 
cells where there was a sinusitis of long-standing and forgot the frontal sinus the 
patient was in for trouble. He thought it was fatal to clear the ethmoidal cells without 
making certain as to the provision of free drainage through a new fronto-nasal duct, 
which was probably either blocked at the time or would shortly become blocked. 

What was the reason for this approach? It seemed to centre very much on facial 
disfigurement. If one made a correct scar in the more usual tjme of frontal sinus 
operation, starting just below the inner margin of the eyebrow, and curving round' the 
inner margin of the orbit as far as possible from the canthus, no disfigurement fpllcwed. 
If there were disfigurement something had been done wrongly, either the incision had 
been made through the ej’ebrow or too close to the canthus. 

Thej' had heard just now that the naso-lacrimal duct was surrounded by polj-pi. 
He thought that was incorrect. ’The ethmoidal polypi were inside the orbital plate of 
the ethmoid. If one lifted up the orbital periosteum cleanly, the polypi would all be on 
the inner side. If the orbital plate of the ethmoid were removed it was possible to 
remove the cells much more cleanly than by the lower approach, and open the sphenoidal 
sinus and drain it with safety. 

He hoped that if this operation was going to be used it v/ould be in an extremely 
limited number of cases of polyposis without infection. 

Mr. Walter Howarth: I went to see Mr. Patterson perform this operation at Aylesbury 
and watched it with great interest. I have tried it myself several times and I have come 
to the conclusion that it is a highly dangerous operation except in hands as skilled as 
those of hlr. Patterson. The operation seemed to me to be directed towards the cribri- 
form plate which is the danger area of the nose, instead of towards the fronto-nasal duct. 
Moreover it entirely failed to expose the frontc-ethmoidal cells and so drain the frontal 
sinus. I regard this as a very great defect of the operation, as even if the ethmoid is 
thorough^’- cleared out it is essential to deal with the fronto-nasal duct and so drain a 
possible frontal sinusitis. 

G. Ewart Martin said that Mr. Patterson’s operation did not appeal to him for the usual 
type of ethmoidal infection with polypi as mentioned by Mr. Negus. The operator 
seemed to be working in the danger area of the nose and although Mr. Patterson 
demonstrated that the ethmoid could be cleared through this route it would appear 
that in doing so the fronto-nasal duct was being completely blocked. The secret of 
success in all nasal operations was the obtaining of perfect drainage. 

Norman Patterson said that his feeling was that if one looked after the ethmoid, the 
frontal sinus in a large majority of cases would take care of itself. The reason for 
persisting suppuration in a frontal sinus was very often due to the fact that drainage was 
interfered with on account of the presence of ethmoiditis. generally of the polypoid variety. 

He agreed that it was a difficult operation to perform; it required a- good deal of 
dexterity, and an intimate knowledge of the anatomy of the region. 

It is the lacrimal sac which lies in the orbit, not the duct. He thought the duct 
was the key to the situation. In a good many of his cases chronic infection was 
present and practically all were associated with extensive poJypi. There had been no 
evidence of blockage of the frontal-nasal duct as suggested by Mr. Ewart Martin. Results 
proved the operation to be practically tree from danger. Free access to the antrum as. 
well as the ethmoid and sphenoid was one of the great advantages of the operation. 

[/niie 2. 1945] 


Primary War Injuries Involving the Nose and Sinuses 
By Colonel Norton C.^n'fieu3.. M.C., A.U.S. 

Dl-rixc the feverish activity of the past two years, the members of our specialty have 
been occupied chiefly with the application of well-known and recognized principles of 
therapy. A few have had the opportunity for investigation of new 'ideas and advancing 
lines of thought. Some of this work has been reported but much of it is still to be 
presented. Masses of statistical data arc available on the usual conditions of otitis media 
sinusitis, phary-ngitis. Final reports on blast ears and the resulting damage to hearin,^ 
are in the process of being assembled. ^ 

In addition to these there is a significant group of cases which will continue to come 
imder the obserration of the otolaryngologists as time passes. The acute iniurv presents 
a picture to the forward surgeon which from now on we will see but rarely in this theatre 
hi processes start at once and when the danger of infection 

has passed, healing around the head is rapid and progresses in an excellent manner 
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Ihc ad\’ent of effeciive chemotherapy lias probably been our greatest aid in war wounds 
and gradually as we discover its limitations wc shall see it in proper perspective; It is 
now lirmly established tliat a proper blood concentratioil of sidpbadiazme and penicillin 
does prevent the spread of infection into healthy tissues if the patient’s general condition 
is good. These agents do not completely prevent infection from developing in the wound 
and are not a substitute for surgical attention to the traumatized region. 

The drama associated with facial wounds tends to out the emphasis upon appearance 
of the patient and the considerations of internal anatomy and physiology of the nose, 
sinuses and pharynx are too often disregarded in spite of the warnings of tlie otolaryng- 
ologists. The exigencies of tvar can never be adcqtinte reason for failure to pay the 
strictest attention to the field of the rhinologist. To be sure, many cases will require 
plastic repair, hut the upper-respiratory comfort of the patient will he a lifelong considera- 
tion, long after the plastic surgeon has completed his final repair. 

Photographic methods have so improved that wc can now ij’rescnt these cases as they 
originally were seen in the Army hospitals. All these which are shown at this meeting 
were taken within appro.ximately ten davs of injury and arc tj'pical of thousands which 
occur in modern warfare. One wonders why the face is not better protected when the 
known danger produces such' specimens. 

In the handling of these cases certain principles emerge and should, he observed; 

(1) Anti-bacterial chemotherapy is of definite benefit in keeping undamaged ti.ssue healthy. 

(2) Wounds of the face heal extremely well. (3) Foreign bodies which' interfere with 
healing and function should he removed. (4) 'Thorough debridement of the wound is 
essential. This demands tliat the para-nasal .sinuses be completely cleaned and drainage 
provided for later irrigation. If debridement is not done primarily it must be done 
before the final plastic repair. (5) Primary suture of the tissues produces excellent results, 
providing the debridement has been adequate. (6) If tlie loss of ti.ssue is c.xcessive primary 
treatment should consist of debridement and skin traction to prevent further gaping of 
the wound, leaving any definitive treatment till the inflammatory phase and local 
infection have subsided. 

Col. Canfield showed 21 coloured lantern slides and commented on various features of the 
individual cases; (1) The use of tracheotomy in war wounds of the face and neck. (2) 
Different types of wounds from various types of missiles. (3) Foreign bodies in the 
sinuses. (4) Nerve repair. 

The following films were shown: (i) ‘‘Highspeed motion pictures of the human vocal 
cords” (Bell Telephone Labs.); (ii) ‘"The Right to Hear” (State University of Iowa). 


Discussion' on Fii.m No. I 

Nor.man Patterson said since seeing this remarkable film he was more than ever 
convinced that the term vocal cord should be given up and some such substitute as vocal 
lip adopted. The structure in no way represented a cord and in the film transverse 
movements of a wave-like character could be seen which could not take place in a cord. 

H. V. Forster said that whilst admiring these remarkable motion pictures of the vocal 
cords in action, he had been especially interested in the management of the laryngeal 
secretion. 

The behaviour of the upper surface of the vocal cord gave the impression of “flag 
waving” with the sharp crest of a wave of the mucosa passing regularly from side to side. 

Distal to this crest there was being constantly maintained and controlled a shallow 
lake of fluid from which fine droplets appeared to be thrown at regular intervals over 
the wave crest to lubricate the glottic chink. 

Remembering that one of the commonest words used by our patients to describe their 
s5'mptoms was “catarrh”, he felt that Colonel Canfield would agree that kinematography 
of such a high order ofTei-ed an opportunity to study the behaviour of the lar3'ngeal 
secretions in conditions of disease, 

Lionel Colledge: I feel a particular appreciation of the film which Colonel Canfield 
has shown as I believe that Sir Charles Ballance and myself were the first to attempt 
to take moving pictures of the living larynx, and I have some understanding of the 
difficulties. The image of the larjmx is apt to dance about over the field; this difficulti' 
has been overcome and the image is kept well centred in the film shown. This is no 
doubt part!}' due to the verj’ short exposure needed for the slow motion pictures, whereas 
we had to make much longer exposures to obtain a reasonable length of film. One 
DOint which the film displa.vs is the difTercnce in mechanism of the cords when the voice 
is produced in falsetto. McKenzie believed that there is a damping effect, which 
shortens the active portions of the cords like the strings of a violin, when the falsetto 
is nroduced, and the film shows clearlj- that this view is correct and that the mechanisms 



iic:nnllv n break in passing from tenor to falsetto, especially noticeable in uptrnincd voices. 

rih'ink Noman Patterson has already won his b.attle. as I unders and vocal 

fold ifnow the accepted anatomical term, and I find that students fre.sh from the 
ana-tomicnl deportment now use it spontaneously instead of vocal cord. 
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[March 1, J9-45] 

Lesions of the Facial Nerve Due to War Injuries and Their Repair 

By Major Frank D. Lathrop, M.C., A.U.S. 

Otolaryngologist, Lahe\ Clinic, Boston, Mass. 

Traumatic lesions of the facial nerve in its course through the temporal bone, neck 
and face constitute a small proportion of all wounds resulting from modem warfare and 
are of minor importance ■ as a casualty figure. However, such injuries are of major 
concern to the recipient. The soldier afflicted ivith a complete peripheral facial paraly- 
sis often regards his disability as catastrophic and the constant facial asymmetry and the 
hideous distortion occurring on emotional stimulation are frequently of such a degree 
as to cause the individual to shun his fellow-men. Alterations in the sociologic, psycho- 
logic and economic status of such patients are not uncommon and justify every effort 
being made to rehabilitate the casualty without delay. 

During the past seven months, 40 cases of facial nerve paralysis of the peripheral 
type, secondary to wounds received in the present war, have been encountered. The 
facial nerve has been explored in 27 of these patients in order to determine the nature 
of the injurj- to the nerve and to effect a repair whenever possible. The lesions pre- 
sented in this series emphasize the complexity of the destructive processes wrought by 

both high and low velocity missiles' with respect to the facial nerve and demonstrate 

that the anatomical restoration of the continuity of the facial nerve may be possible 

in the majority of cases. 

Trauma to the facial nerve incurred as a result of battle wounds varies with the 
type of wounding agent and the location and extent of the wound. Fractures of the 
facial ■ bones, mastoid process or skull are almost always present in such battle casualties 
and concurrent paralyses of the 2nd, 5th, 6th, Sth, 9th, 10th, 11th and 12th crania! 
nervfes are not uncommon. 

The location and extent of the wound are of significance in evaluating the injury 
sustained by the nerve. An extensive wound may present multiple areas of damage, 
the presence or absence of which can be ascertained only by careful search of the facial 
nerve in the path of the wound. In one case in this series the facial nerve presented 
a large neuroma at the level of the stylomastoid foramen, partial destruction of the 
cenical trunk and avulsion of the pes anserimis and adjoining branches. Gutter wounds 
of the temporal bone superior to' the external auditory canal and those grazing the 

mastoid process produce a concussional type of palsy. In the present series these 

recovered spontaneously. Wounds involving the mastoid process at tlie level of the 
external auditory canal or beloiv produce facial palsy as a result of contusion or 
destruction of a portion of the nerve. Penetrating or perforating wounds in which 
the point of entrance or exit is .situated just anterior to the lobule of the ear offer a 

poor prognosis for reconstruction of the continuity of the facial nerve as the pes 

anserinus may be destroyed. Branches of the facial nerve, in Its distribution to the 
facial muscles, are, on occasion, contused or severed by deep lacerations and result in 
partial paralysis of the face. 

The nature of the agent producing the paralysis is of importance, ^^^lile it has been 
impossible to obtain this information in each case due to the casualty'’s lack of definite 
knowledge regarding this point, sufficient data have been accumulated to permit an 
evaluation of the effea of blast and high and low velocity missiles upon the facial nerve. 

Facia! paralyses secondary to the blast of nearby e.xplosives apparently are the result 
of an intraneural pathologic change produced by the pressure waves associated with 
such e.xplosions, as in no case was a fracture of the temporal bone discernibie bv 
roentgenologic examination and spontaneous recovery occurred. Deafness and rupture 
of the tympanic membrane, as further evidence of the blast effect, was noted in each 
case. 

High and low velocity missiles, on the other hand, are almost always associated with 
fraaures of the temporal, mandibular or maxillary bones and cause paralysis as a 
result of concussion, compression, contusion or interruption of the nerve. There has 
t^en htde difference noted between the amount of destruction caused by either of 
these two projectiles. The former produce either wounds of the perforating tvpe with 
small entrance and e.xit points and extensive fracturing of the mastoid process.'or large 
gutter wounds of the soft tissue and relatively slight disruption of the mastoid The 

ht trajectory characterizing .such missiles and causing roughiv horizontaliv Ivine 
SEpr.—Oro-,.. 1 - - - b 
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The advent of efieciiTe chemotherapv Las proLaLlv Leen our greatest aid in vt-zi vvotmds 
and gradually as tve discover its limitations tve shall see it in proper psnoernve. It is 
DOTS' iinnly established that a proper blood coDcennaiion of sulphadiaane smd perddllin 
does prevent the spread cf iniecnon into healthy tissues if the patient's genera] condition 
ts good. These agents do not completely prevent infection from developing in the n otmd 
and are not a substitute for sursical attention to the trautnatized region. 

The drama assoriated "nith facial •n'o'Jtidf lends to nut the etnnhasis upon appearance 
of the patient and the considerations of internal anaiomv and phvsiologv of the nose, 
sinuses and pharynx are too often disregarded in spile of the tvarninErs of the otolaivng- 
ologisis. The exigencies of tvar can never be adeauaie reason for iailirre to pav the 
strictest attention to the field of the rhinologist. To he sure, manv cases ■nill require 
plastic repair, hut the upper-resplratcrv comfort of rhe patient -.Till he a lifdonq ernndera- 
tion, long after the plastic surgeon has completed his final repair. 

Photographic methods have .so improved that tve can notr present these cases as they 
originally’ tvere seen in the Aitnv hospitals. these vrhich are shoun at this meeting 
■svere talien nithm approximaielv ten days of injury and are typical of fhomsands -sThicti 
occur in modern narfare. One nondexs v.hy the face is not better protected nhen the 
knonn danger produces such' spedmens. 

In the handling of these cases certain principles cmerare and should. he ohserred: 
(1) Anti-hacterial chemotherapv is of definite henefii in keeping undamaq-ed tissue heal'iiy- 
{2) IVounds cf the face heal exrremelv uelL (3) Foreign bodies Tvhich interfere ■uiih 
healing and function should be removed. (4i Thorough debridement of the tround ts 
essential. This demands that the para-nasal sinuses he complstdv cleaned and drainage 
provided for later irrigation. If debridement is not done primarily it mast be done 
before the final plastic repair. (5) Primarv suture of the tissues prop-uces cxctileni resitits- 
providittg the debridement has been adequate. (5) If the loss of ti.ssue is exces.=ive primary 
treatment should consist of debridement and shin traction to prevent further gaping d 
the -ivound. leaving any definitive treatment riU the inflammatory phase arrd local 
infection have subsided. 

CoL Canfield showed 21 coloured lantern slidus and cemmented on various features of the 
inditidual cases: fl) The use of tracheotomy in ■u’ar wo'unds of the face and neck. P) 
Different types of tvounds from various tvpes of missiles. i3) Foreign bodies in the 
sinuses. (4) Nerve repair. 

The foUo'tving films were shonn: fi) "Highspeed motion picrares of the human vocal 
cords" (Bell Telephcne Labs.); (ii) ''Ihe Right to Hear" (State University of lott-a). 


Drsccssto.v o.v Film Xo. I 

Xorman Patterson said -since seeing this xeraarka'Dle aim he was more than -evgr 
convinced that the term vocal cord should be given up and some snch substitute as vocal 
lip adopted. The structure in no way represented a cord and in the film transverse 
movements of a 'svave-lihe character could be seen which could not tahe place in a card. 

H. V. ’Forster said that whilst admiring these rsmarhahle motion pictures cf the vocal 
cords in action, he had been especially interested in the management of the laryngeal 
secretion. 

The behaviour of the upper surface -of the vocal cord gave the impressicn -cf 
waving” with the sharp crest of a wave of the mucosa passing regularlv from side to side. 

Distal to this crest there was being constantly maintained arid controlled a shallow 
lake of fluid from which fine droplets ajmeared to 'ne thrown at regular intervals over 
the wave crest to lubricate the glottic chiiifc. ~ 

Remembering that one of the commonest words used by our patients to desenne thmr 
svmptoms was "catarrh", be felt that Colonel Canne'd would a^ee that Itinematogmp.*.- 
o'f such a high order onered an opportunity to study the behaviour of the laryngeal 
secretions in conditions of disease. 

■Lionel- Golledge; I feel a particular appreciation of the Sim which Colcnel CanSeld 
las shown as I believe that Sir Charles 3allance and myself were the first to attempt 


has . _ .... - 

'to take moving pictures cf the living larynx, sad I have some understanmng ot 
difficulties- The image of the iarjmx is apt to dance about over the neid; this ctreymty 
has been -cvercome and the image is iept well centred in the film shown. This_ ts no 
doubt partlv due to the very short expos-ore needed for the slow motion pictures, wnemas 


we had to'malte much longer exposures to obtain a reasonable length -of film. One 
Doint which the -nlm displays is the difference in mechanism of the cords when the 'rcr.re 
.,-....3. ...Cl.? i-n Tsicetto .ytr'\enri(> believed -thet there is a carcning effect wmc.* 


is produced in falsetto. -lvIcri.enz5B believed that there is a damping etiett 
os the active portions cf the cords like the strings cf a violin, when 


snort ens 
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Lesions of the Facial Nerve Due to War Injuries and Their Repair 
By Major Frank D. Lathrop, M.C., A.U.S. 

Otolaryngologist, Lahcy Clinic, Boston, Mass. 

Traumatic lesions of the facial nerve in its course through the temporal bone, neck 
and face constitute a small proportion of all wounds resulting from modern warfare and 
are of minor importance • as a casualty figure. However, such injuries are of major 
concern to the recipient. The soldier afflicted with a complete peripheral facial paraly- 
sis often regards his disability as catastrophic and the constant facial asymmetry and the 
hideous distortion occurring on emotional stimulation are frequently of such a degree 
as to cause the individual to shun his fellow-men. Alterations in the sociologic, psycho- 
logic and economic status of such patients are not uncommon and justify every' effort 
being made to rehabilitate the casualty without delay. 

During the past seven months, 40 cases of facia! nerve paralysis of the peripheral 
type, secondary to wounds received in the present war, have been encountered. The 
facial nerve has been e.vplored in 27 of these patients in order to determine the nature 
of the injury to the nerve and to effect a repair whenever possible. The lesions pre- 
sented in this series emphasize the complexity of the destructive processes wrought by 

both high and low velocity missiles' with respect to the facial nerve and demonstrate 

that the anatomical restoration of the continuity of the facial nerve may be possible 

in the majority of cases. 

Trauma to the facial nerve incurred as a result of battle wounds varies with the 
type of wounding agent and the location and extent of the wound. Fractures of the 
facial bones, mastoid process or skull are almost always present in such battle casualties 
and concurrent paralyses of the 2nd, 5th, 6th, 8th, 9th, lOth, 11th and 12th cranial 
nervts are not uncommon. 

The location and extent of the wound are of significance in evaluating the injury 
sustained by the nerve. An extensive wound mav present multiple areas of damage, 
the presence or absence of which can be ascertained only by careful search of the facial 
nerve in the path of the wound. In one case in this series the facial nerve presented 
a large neuroma at the level of the stylomastoid foramen, partial destruction of the 
cervical trunk and avulsion of the pes anserinus and adjoining branches. Gutter wounds 
of the temporal bone superior to' the external auditory canal and those grazing the 
mastoid process produce a concussional type of palsy. In the present series these 
recovered spontaneously. Wounds involving the mastoid process at the level of the 
external auditory canal or beloiv produce facial palsy as a result of contusion or 
destruction of a portion of the nerve. Penetrating or perforating wounds in which 
the point of entrance or exit is situated just anterior to the lobule of the ear offer a 
poor prognosis for reconstruction of the continuity of the facial nerve as the pes 
anserinus may be destroyed. Branches of the facial nerve, in its distribution to the 
facial muscles, are, on occasion, contused or severed by deep lacerations and result in 
partial paralysis of the face. 

The nature of the agent producing the paralysis is of importance. While it has been 
impossible to obtain this information in each case due to the casualty’s lack of definite 
knowledge regarding this point, sufficient data have been accumulated to permit an 
evaluation of the effect of blast and high and low velocity missiles upon the facial nerve. 

Facial paralyses secondary to the blast of nearby e.vplosives apparentlv are the result 
of an intraneural pathologic change produced by the pressure waves associated with 
such explosions, as in no case was a fracture of the temporal bone discernible hv 
roentgenologic examination and spontaneous recovery occurred. Deafness and rupture 
of the tympanic membrane, as further evidence of the blast effect, was noted in each 
case. 

High and low velocity missiles, on the other hand, are almost always associated with 
fractures of the temporal, mandibular or maxillary bones and cause paralysis as a 
result of concussion, compression, contusion or interruption of the nerve. There has 
been little difference noted between the amount of destruction caused by either of 
ttiese two projectiles. The former produce either wounds of the perforating tvpe with 

mall entrance and exit points and extensive fracturing of the mas'toid process, or laree 
gutter \younds of the soft tissue and relatively slight disruption of the mastoid The 

t trajectory' charaaerizing such missiles and causing roughlv horizontalh- Ivine 
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H'ouncis tends to involve the vertical position of the facial nerve in the region of the 
stylomastoid foramen and the cervical trunk, or its facial distribution. Injury to the 
facial nert'e by low velocity missiles is almost always associated tvith extensive fracturing 
of the mastoid process. Such wounds arc oft the penetrating type and present wide 
destruction of the nerve. On occasion minute fragments may either enter the external 
auditory canal or pass between the stylomastoid foramen and the mastoid tip to either 
section or, contuse the facial nerve. 

The most significant feature of those wounds which resulted in interruption of the 
facial nerve is the magnitude of the loss sustained by the nerve. Exploration, on 
occasion, demonstrated the facial nerve to be cither missing or so badly traumatized 
as to require excision from the region of the genicula'te ganglion to within a few 
millimetres of the pes anserinus, a distance of apiiroximatcly 65 mm. , Losses involving 
a portion of both the mastoid and cervical segments are common. Infrequent, but 
offering an extremely poor prognosis for repair of the nerve, are those wounds which 
destroy the pes anserinus as well as its immediate branches. Avulsion of the facial 
nerve in its petrosal course is rare but did occur in one case. Interruptions of lesser 
magnitude do occur and are located usually in the cervical trunk or' the distribution 
in the face. 


Civilian experience would lead one to believe that radiography and electrical re- 
actions and tests for taste and licaring would reveal if the nerve had been severed and 
also the approximate site of injury'. However, in this series such examinations have v 
been of relatively little practical value. 

Taste testing has been unreliable in. the majority of patients and has in ail proba- 
bility been due to the severe concussion which the nerve has sustained. Tests for the 
presence dr absence of lacrimation liave been more reliable. X-ray studies have been- 
difficult to evaluate due either to failure of displacement of the fragments , in the 
presence of an existing fracture or to an inability to determine which fracture is pro- 
ducing the injury to the facial nerve. Far.adic stimulation, however, has been of some 
value cither m evaluating those paralyses secondary' to concussion or in making the 
decision whether or not to explore a large tvound in tlic vicinity of the parotid gland. 
Galvanic response has been elicited in every case tested. 

The treatment of facial paralyses due to injury of the facial nerve at any point in 
its pathway througli the temporal hone, neck or face incident to war wounds is surgical. 
That such surgery is justly the domain of the otologic surgeon should be without 
question. .An exact knowledge of the anatomy of the facial nerve and the pathologic 
processes within the middle or inner car with which such lesions are frequently associ- 
ated are prerequisites for surgical intervention. 

Far restoration of function of the facial nerve operations such as decompression, 
end-to-end suture, nerve grafting or anastomosis of the distal stump of the facial nerve 
to the central end of an adjacent cranial nerve are successful in the majority of cases. 
Decompression is readily achieved following the accomjilishmcnt of either a simple or 
radical mastoidectomy ns may be indicated by the pathologic process jircsent. Ex- 
posure of the facial nerve within the fallopian cnnal' is obtained by removing the 
postcro-Iatcral bony canal wall on either side of the lesion until normal nerve tissue 
IS observed and should be followed by slitting the sheath of the nerve. Compression 
by displaced fragments of bone, foreign bodies or oedema may be relieved in this 
manner. 


Division of the facial nerve requires that the dii'ided ends be frcsliencd and the 
continuity restored whenever possililc by end-to-end suturing or nerve grafting. When 
there has been but little loss of substance the junction may he obtained by mobilizing 
the distal segment in the neck and parotid gland and by exerting traction to gain 
about 6 mm. Greater losses can be overcome by re-routing the nerve should die 
pathologic process present permit a radical mastoidectomy. Gaps up to 23 mm. may 
be closed in this ivay. 

Re-routing the facial ncr\’C is a simple surgical procedure. A radical mastoidectomy 
is performed and the nerve uncovered sufficiently to permit lifting it out of the 
fallopian canal from the geniculate ganglion to the ^stylomastoid foramen. The cervical 
trunk of the facial nerve is liberated from the surrounding soft ti.s.sue.s and, if ncccssar)', 
the dissection carried forward into die cheek so as to obtain greater mobilization of 
this portion of the nerve. Removal of the vaginal proccs.s of the temporal hone allows 
the nerve to be re-directed so that it courses Irom the geniculate gangliop vertically 
across the middle car into the neck and permits end-to-end suture without tension (lig. IJ. 

If approximation of the divided ends cannot be accomplished by cither oi these 
methods, then recourse must he taken to nerve grafting in order to • 

For this purpose it is convenient to utilize the anterior femoral cutanco , .‘I 

the donor. The proximal and distal stumps of the facial nerve “ 

until hcalthv nerve tissue is apparent and measures have been taKcn 
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bloodless operative field. A segment of the proper length is obtained from the donor 
nerve and inserted into the defect of the facial nerve so as to allow coaptation of the 
ends of the graft with those of the facial nerve. A nerve graft lying within the 
fallopian canal docs not require suturing. However, in those cases in which the 
opposing ends lie in soft tissue, a single through-and-through suture of tantalum wire 
•003 of an inch in diameter is necessary in order to prevent separation. 


horizontal tendon 

semicircular tensor 

canal tiTOpsoi 



facial nerve middle car 

(o) (fc) 


FIG. 1. — Re-routing of facial nerve: (ct) Defect in facial nerve which would require nerve grafting if normal 
course of facial nerve was retained. (6i Defect closed and end-to-end suture accomplished by changing course 
of facial nerve. {Dratsin? by Sergr. Felix XFeinbe^t l^2nd Gencrol Hospitah from an actual operated case.') 

A single through-and-through stitch of fine tantalum wire has been used in this 
series whenever it was deemed necessary to maintain the neural junction rather than 
several perineural sutures. It is believed that better apposition of the nerve ends is 
obtained in this way and that trauma incident to the passing of several sutures through 
the perineurium is* reduced to the minimum. Spurling [1] has demonstrated that 
tantalum is relativelv inert in peripheral nerves and that this method of nerve suturing 
is practical. 

Occasionally, tlie central end of the facial nerve is inaccessible, and as a last resort in 
such instances, anastomosis of the distal stump of the facial nerve with the central end 
of an adjacent motor nerve is essential. For this purpose the spinal accessory or , 
hypoglossal nerves are admirably suited. Prolongation of the post-auricular indsion 
downward into the neck along the anterior border of the sternocleidomastoid muscle 
permits e.\posure and mobilization of the central portion of either of these nerves. The 
peripheral end of the facial nerve is freed and the anastomosis effected and maintained 
by a single through-and-through tantalum wire suture. The descendens hypoglossi is 
sectioned and the proximal end sutured to the distal stump of the donor nerve in an 
effort to maintain tone in the muscles supplied by this nerve. Opinions vary 
as to whether the hypoglossal or spinal accessory nerve should be utilized for this 
surgical procedure, but as a general rule hypoglossal-facial anastomosis should be reserved 
for those individuals whose livelihood depends on manual labour while spino-facial anas- 
tomosis is desirable in those whose occupation is of a sedentary' nature. 

There still remains the rare case in which none of the above procedures is applicable 
and indwelling mechanical support must be supplied to obviate the unsightly deformity 
of the face. Total loss of the pes anserinus or inability to locate the severed branches 
of the facial nerve in its facial distribution are examples. Living mechanical support 
may be obtained by implantation of fascia lata. This is best accomplished by under- 
mining the skin and immediate subcutaneous tissue over the entire affected side of the 
■ face through a hockey-stick incision over the temporalis muscle and threading strips oF 
freshly obtained fascia lata through the deeper substance of the face by means of a 
suitable fascial needle in such a manner as to form three loops of fascia, one each 
running to the upper and lower lip and the third to the angle of the mouth. It is 
important that the fascial loops which are incorporated in the lips extend past the mid- 
line. The free ends of the fascial loops are adjusted and anchored within the temporalis 
muscle so as to cause over-correction of the facial deformity. Excess skin is e.xcised, the 
incision closed and a pressure dressing applied to the face. An excellent cosmetic result 
i^en the face is in repose may be obtained with this method and slight animation of 
the paralysed face may occur when the temporalis muscle contracts. 

Each of these metltods of treatment was employed in this series as the pathologic process 
present indicated and the patient’s condition permitted. Decompression was performed 
cases. Laceration or contusion of the facial nerve had occurred within the 
middle ear in three of these patients, in the mastoid in another and in the facial 
distribution in the remaining three. Approximation of the distal and proximal ends of 
facial nerve was accomplished in four instances. The cervical trunk was 
divided in two cases and a neuroma, secondaiy to a fracture passing through the stvio- 
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wounds tends to involve the vertical position of the facial nerve in the region of the 
stylomastoid foramen and the cervical trunk or its facial distribution. Inpry to the 
facial nerve by low velocity missiles is almost always associated with extensive fracturing 
of the mastoid process. Such wounds are ofi the penetrating type and present wide 
destruction of the nerve. On occasion minute fragments may either enter the externa! 
auditory canal or pass between the stylomastoid foramen and the mastoid tip to either 
section or, contuse the facial nerve. 

The most significant feature of those wounds which resulted in interruption of the 
facial nerve is the magnitude of the loss sustained by the nerve. Exploration, on 
occasion, demonstrated the facial nerve to be either missing or so badly traumatized 
as to require excision from the region of the geniculate ganglion to within a few 
millimetres of the pes anserinus, a distance of approximately 65 mm.. Losses involving 
a portion of both the mastoid and cervical segments arc common. Infrequent, but 
offering an extremely poor prognosis for repair of tire nerve, are those wounds which 
destroy the pes anserinus as well as its immediate branches. Avulsion of the facial ; 
nerve in its petrosal course is rare hut did occur in one case. Interruptions of lesser 
magnitude do occur and are located usually in the cervical trunk or' the distribution 
in tire face. 

Civilian experience would ’ lead one to believe that radiography and electrical re- 
actions and tests for taste and hearing would reveal if the nerve had been severed and 
also the approximate site of injury'. However, in this series such examinations have 
been of relatively little practical value. 

Taste testing has been unreliable in- die majority of patients and has in all proba- 
bility been due to the severe concussion which the nerve has sustained. Tests for the 
presence dr absence of lacrimation have been more reliable. X-ray studies have been 
difficult to evaluate due either to failure of displacement of the fragments , in the 
presence of an existing fracture or to an inability to determine which fracture is pro- 
ducing the injury to the facial nerve, Faradic stimulation, however, has been of some 
value either in evaluating those paralyses secondary to concuiision or in making the 
decision whether or not to explore a large wound in the vicinity of the parotid gland. 
Galvanic response has been elicited in every case tested. 

The treatment of facial paralyses due to injury of the facial nerve at any point in 
its pathway through the temporal bone, neck or face incident to war wounds is surgical. 
That such surgery is justly the domain of the otologic surgeon should be witliout 
question. .An exact knowledge of the anatomy of the facial nerve and the padiologic 
processes within the middle or inner car with which such lesions are frequently associ- 
ated are prerequisites for surgical intervention. 

For restoration of function of the facial nerve operations such as decompression, 
end-to-end suture, nerve grafting or anastomosis of the distal stump of the facial nerve 
to the central end of an adjacent cranial nerve are .successful in the majority of cases. 
Decompression is readily achieved following the accomplishment of either a simple or 
radical mastoidectomy ns may be indicated by the pathologic process present. Ex- 
posure of the facial nerve within the fallopian canal' is obtained by removing the 
postero-lateral bony canal wall on either side of the lesion until normal nerv'e tissue 
is observed and should be followed by slitting the sheath of the nerve. Compression 
by displaced fragmepts of hone, foreign bodies or oedema may be relieved in this 
manner. 


Dit'ision of the facial nerve requires that the divided ends be freshened and the 
continuity restored whenever possible by end-to-end suturing or nen’c grafting. Wh^'’ 
there has been but little loss of substance the junction may he obtained by mobilizing 
the distal segment in the neck and parotid gland and by exerting traction to gain 
about 6 mm. Greater losses can be overcome by re-routing the nerve should die 
pathologic process present permit a radical mastoidectomy. Gaps up to 23 mm. may 
be closed in this way. 

Re-routing the facial nerve is a simple surgical procedure. A radical mastoidectomy 
is performed and the nerve uncovered sufficiently to permit lifting it out of the 
fallopian canal from the geniculate ganglion to the stylomastoid foramen. The cervical 
trunk of the facial nerve is liberated from the surrounding soft tissues and, if neccs.sary, 
the dissection carried forward into the cheek so as to obtain greater mobilization ot 
this portion of tire nerve. Removal of the vaginal process of the temporal bone allows 
the nerve to he re-directed so that it courses from the geniculate ganglion vertically 
ncros.s the middle ear into the neck and permits end-to-end suture without tension ( ig. l). 

If approximation of the divided ends cannot be accomplished bv , 

methods, then recourse must be taken to nerve grafting in order to bridge 
For this purpose it is convenient to utilize the anterior femoral cut.ri 
the donor. The proximal and distal stumps of the facial 'insure a 

until hcahhv nerve tissue is apparent and measures have been r* 
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bloodless operative field. A segment of the proper length is obtained from the donor 
nerve and inserted into the defect of the facial ner\e so as to allow coaptation of the 
ends of the graft with those of the facial nene, A nerve graft lying tvithin the 
fallopian canal docs not require suturing. However, in those cases in which the 
■opposing ends lie in soft tissue, a single through-and-through suture of tantalum wire 
•003 of an inch in diameter is necessary in order to prevent separation. 


horizon tal tendon 

semicircular toisor 

canal timpani 




facial nerve 
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n of facial ner\*e : (a) Defca m facial nerve which would require ner\'c grafting if normal 

ft? f * I nerve \^*as retained- (b\ Defect closed and end-to-end suture accomplished by changing course 

oi laoal nerve. (Dratewi by Sergt. Felix XFcinbe^^ 192nd General Hospital, from an actual operated case.) 

A single through-and-throvigh stitch of fine tantalum wire has been used in this 
senes whenever it was deemed necessary to maintain the neural junction rather than 
several perineural sutures. It is believed that better apposition of the nerve ends is 
obtained in this way and that trauma incident to the passing of several sutures through 
the perineurium is reduced to the minimum. Spurling [)] has demonstrated that 
tantalum is relativelv inert in peripheral nerves and that this method of nerve suturing 
IS practical. 

Occasionally, the central end of the facial nerve is inaccessible, and as a last resort in 
such instances, anastomosis of the distal stump of the facial nerve with the central end 
of. an adjacent motor nerve is essential. For this purpose the spinal accessory or 
hypoglossal^ nerves are admirably suited. Prolongation of the post-auricular incision 
downward into the neck along the anterior border of the sternocleidomastoid muscle 
permit exposure and mobilization of the central portion of either of these nerves. The 
penpheral end of the facial nerve is freed and the anastomosis effected and maintained 
by a single through-and-through tantalum wire suture. The descendens hypoglossi is 
SKtioned and^ the proximal end sutured to the distal stump of the donor nerve in an 
ettott to maintain tone in the muscles supplied by this nerve. Opinions vary 
as to whether the hypoglossal or spinal accessory nerve should be utilized for this 
surgical proerfure, but as a general rule hypoglossal-facial anastomosis should be reserved 
or thpse individuals whose livelihood depends on manual labour while spino-facial anas- 
desirable in those whose occupation is of a sedentary nature. 

, . remains the rare case in which none of the above procedures is applicable 

indwelling mechanical support must be supplied to obviate the unsightly deformity 
of ^ f anseriiius or inability to locate the severed branches 

nerve in its facial distribution are examples. Living mechanical support 
mi^' oniamed by implantation of fascia lata. This is best accomplished by under- 
fa immediate subcutaneous tissue over the entire affected side of the 

freshf. ^ hockey-stick incision over the temporalis muscle and threading strips of 

suitafil fascia lata through the deeper substance of the face by means of a 

j, r ® fascial needle in such a manner as to form three loops of fascia, one each 
imnoi?^ to the upper and lower lip and the third to the angle of the mouth. It is 
line fascial loops which are incorporated in the lips extend past the mid- 

muscl fascial loops are adjusted and anchored within the temporalis 

incisi a” «use over-correction of the facial deformity. Excess skin is excised, the 

whe ®tid a pressure dressing applied to the face. An excellent cosmetic result 

the na 1 • repose may be obtained with this method and slight animation of 

Each'^ r iT occur when the temporalis muscle contracts, 

preseni • j. methods of treatment was employed in this series as the pathologic process 
in ’’’dicated and the patient’s condition permitted. Decompression was performed 
roiddle” Laceration or contusion of the facial nerve had occurred ivithin the 

°f these patients, in the mastoid in another and in the facial 
inte remaining three. Approximation of the distal and proximal ends of 

was accomplished in four instances. The cervical trunk was 
m two cases and a neuroma, secondarj' to a fracture passing through the stvlo- 
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mastoid foramen, required excision in a third. The remaining patient exhibited division 
of two of tile principal branches of the nerve in its facial distribution. 

Restoration of the continuity of the divided nerve was obtained in nine cases by nerve 
grafting. Both fresh and pre-degenerated nerve grafts were utilized, the former on five 
occasions and the latter on four. The choice of a fresh or pre-degenerated graft was 
dependent upon the relative diameters of the facial and donor nerves. Tints, if die 
donor nerve was small it was crushed and allowed to degenerate for about two weeks so 
that the resultant increase in size of the peripheral portion would more closely approxi- 
mate the diameter of the facial nerve. If, on tlic other hand, there was not too great a 
difference in the diameters, a fresh nerve graft was used. 

Defects in the facial nerve ranging from 15 mnr. to 50 mm. (the average being 33 mm.) 
were bridged in diis manner. One graft of 15 nun. ivas utilized to repair. a gap endrely 
confined to the cervical trunk of die facial nerve, while grafts of 26, 30, 30, 32 and 40 mm. 
were used to repair losses located both in the cervical and mastoid course of die nerve. 
In two patients, grafts of 45 and 50 mm. replaced missing segments of'the facial nerve 
e.xtending from the genu to the pcs anscrinus. The remaining case required a nerve 
graft of 30 mm. to restore the contimiitj’ of the facial nerve from immediately anterior 
to the horizontal semicircular canal to just distal to the stylomastoid foramen. 

The facial nerve was absent in the petrosal, intratympanic and superior half of its 
mastoid course on one occasion. Repair was elTected in this case by anastomosis between 
the distal stump of the facial nerve and the central end of the hypoglossal nerve. In two 
cases the pes anserinus and its immediate branches could not be found and die facial 
deformity was satisfactorily corrected in one by fascia lata implantation. Tlie other, 
together with a patient in whom the facial nerve was absent from just anterior to the 
horizontal semicircular canal to, it is believed, the pes anserinus, had to be returned to 
the Zone of the Interior before further treatment of the facial paralysis could be effected. 
The continuity of the nerve could not be re-established in three instances in whidi the 
interruption of the facial nerve occurred in its facial distribution. 

Tile c.are of the facial musculature is. important- in those cases in whicli it is anticipated 
that the facial paralysis will exist for a considerable period of time. Permanent sagging 
of the soft tissues and atrophy of the muscles ivill be reduced to the minimum if 
mechanical support and daily mas.sagc arc in.stituted early. Support has been obtained 
in this series . by adhesive traction or fa.scia lata -slings. The latter method is desirable 
not only because it provides more natural support to the paralysed face, but .also because 
permanent correction of the facial asymmetry is obtained in the event functional restora- 
tion of the facial nerve fails to occur. 

Exploration of the facial nerve in these cases has proven to be especially difficult due 
to the ]o.ss of established anatomical landmarks jn relationship to the nerve in its course 
through the temporal bone, and also, because of tlic displacement of the nerve within the 
soft tissues of the neck and face by the wounding agent. The surgeon operating on such 
cases must be thoroughly conversant with the anatomy of this region and be blessed with 
an infinite amount of patience and perseverance. 

No attempt has been made to describe the results obtained in this series as insufficient 
time has elapsed to permit inclusion of those c.ascs in which interruption of the facial 
nerve occurred. However, since restoration of the anatomical continuity of the nerve 
has been accomplished in most patients, it is believed, from previously reported experience 
with such grafts, that relief from the facial paralysis will be obtained tvhich will be 
comparable to that encountered in civil life. 
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Mr. Lionel Collcdgc asked whether Major Lathrop was optimistic about the use of a 
graft 2 in. long, which had been mentioned. It was well-known that recovery wouia 
be almost certain with a graft of 5 or 10 mm. in length, but different conditions arose 


fiaa Deen mentioned, it was well-known that recoyuij 
a graft of 5 or 10 mm. in length, but different conditions arose 
when a graft of 50 mm. was used. Major Lathrop said that in some cases unsuitable 
for grafting the facial nerve had been united to the spinal accessory. He (L. C.) thougni 
that this operation should never be done, and that if such an operation were required 
the hvDOgloEsal nerve should be used. If the spinal accessory was used discomlon ana 

x»f<>r*rk flxA •xr»»4 VlPfMUTlC WCflK* 
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the hypoglossal nerve should be used, if the spinal accessory was used discomlon 
even pain in the neck and shoulder were the result, and the shoulder became wcaK. 
He had used the hypoglossal on many occasions and found the disability was siigm 
from dividing the hypoglossal on one side. This could be minimized by dividing in 
descendens hypoglossi and uniting the central cut end to the peripheral end pi me iiyyu 
glossal The eilect of this depended on the size of tlie descendens, which m turn 
dep^ond'ed upon how much of the ansa was derived anteriorly from the ‘erv 

how much posteriorly from the cervical plexus. Sometimes the descendens ^ 4 ^ 20 

small or even absent, but occasionally it was so .large that it was possible to on me 
and turn it up to be united direct with the facial, thus avoiding any division 01 

hypoglossal trunk. ivi'nrt new in 

Mr, Terence Cawlliornc said that an account of 40 such cases woS,f°^jprecra(c what 
their experience, and those who had attempted this kind of work would appret 
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it meant to have done more than 20 cases over a short period, of time. One question 
of interest was the introduction of sutures at the point of junction -between the dmded 
ends of the nerve. It had been found by Bentley and others that the introduction of 
suture material caused a certain amount of fibrosis however deftly it was d 9 ne. it 
might be more desirable to use anchor sutures some distance away from the junction 
and to employ some such material as concentrated plasma solution for the actual join. 

Brigadier M. Formby said that he himself had had no personal experience of dealing 
with these cases^ but he had seen a number of them and had discussed them with the 
surgeons in charge. Where there was a severe lesion, involving the mastoid region, with, 
considerable loss of facial nerve and tremendous scarring, it was extremely difficult to 
isolate the ends, and, having done so, to obtain a satisfactory result by grafting. Where 
the injury had been very severe he had been inclined to hand the case on to the piastic 
surgeon for restorative operations. Could Major Lathrop tell them definitely the result 
of his experiences in cases with extensive loss, whether he considered it justifiable to 
explore all cases, and whether he anticipated that a reasonable proportion would give 
satisfactory results? The other question was, what method did he use to protect his 
graft after he had put it in position? 

Major Hoople, U.S.A.M.C., endorsed the remarks of other speakers to the effect that 
this work should not be entered upon lightly and that perseverance was necessary. 
What puzzled him was the distortion which occurred. The nerve on occasion was moved 
by as much as an inch from its supposed location, and to search for it in its usual 
position, with scar tissue, and not find it. would trouble the ordinary man. It would be 
of interest to them all if the procedure of grafting of the nerve were elicited a little 
more fully. 

Mr. Thacker Neville asked how Major Lathrop kept the patient’s muscle frorn being 
stretched during recovery. He got a local optician to make a spectacle hook with 
vulcanite for positioning over the ear. He had found fascia lata graft a most useful 
and comely thing. 

The President said that the great number of cases which had occurred during the war 
had stimulated their efforts, and no doubt would help greatly in the future towards 
dealing with ordinary cases in peacetime. He did not suppose that many of them would 
see Service cases; these were under the care of officers in the Services. Whether there 
would be a number of cases left over to be dealt with after the war he did not know. 


Major Lathrop, in reply, said that he had no definite information concerning the 
permissible length of the graft that might be utilized except that derived from his 
own past experience and that of his colleagues. The longest graft that he had used in 
civil life had been one of 33 mm., extending from the geniculate ganglion to about 
halfway to. the stylomastoid foramen. Evidence of returning function of the facial nerve 
was first noted at the end of six months and complete voluntary control of the facial 
musculature on the involved side was present at the end of a year. 

Whether the spinal accessory nerve or the hypoglossal nerve should be utilized in 
performing an anastomosis ivith the facial nerve should be left to the discretion of the 
operator. In his opinion an anastomosis does not give as satisfactory results as does 
end-to-end suture or nerve grafting of the facial nerve. Associated movements are more 
prominent and common when an anastomotic operation is used to restore function to 
the paralysed face than when repair of the facial nerve is accomplished by either end- 
to-end suture or a nerve graft. Use of the hypoglossal nerve gives rise to associated 
movements of the facial musculature very frequently while eating and there may or 
may not be some difficulty experienced in enunciation. When the spinal accessory nem'e 
has been utilized in an anastomotic operation one often notes associated movements 
such as elevation of the shoulder during conversation or emotional response. There is 
also present decreased ability to elevate the shoulder during the course of manual labour 
It would seem best, should an anastomosis be necessary, to consider carefully the 
vocation of the patient with relation to the possible side effects in an effort to determine 
whether the spinal accessory or hypoglossal ner\'e should be utilized. 

The anatomical and pathological findings had been described in 27 of the 40 cases of 
facial paralysis in this series. The remaining 13 cases consisted of facial paralyses 
secondary' to extensive lacerations of the face or cases in which it was considered in 
advisable to operate because of associated wounds of greater importance. 

Major Lathrop was in agreement with Mr. Cawthorne with respect to the diflRculty of 
operating on these patients with facial paralysis secondary to war wounds Facility 
m the operative technique increased with experience and decreased the operating time 
m general, such operations were lengthy and it was not uncommon to operate four or 
five hours only to reach such a stage in the operation as to permit completion of the 
surgical repair of the facial nerve at another time. 

The method utilized to maintain coaptation of the nerve ends whenever end-to-end 
suture or a ne^e graft was necessary should be left to the discretion and experience of 
the operator. In his omnion it was inadvisable to use a through-and-through suture of 
silk or cotton since sufficient foreign body reaction ma.v occur about such sutures as to 
with the downgrowth of the new neurofibrils through the suture Une. It would 
seem preferable, when a through-and-through suture is utilized, to use an inert material 
such as tantalum Colonel Glen Spurting had used a through-and-through suture of 
tantalum wire in the repair of peripheral nerves and had found it vei-v' satisfactom- The 
speaker had had no e.xperience wUh the “nerve glue" to which Mr. Cawthorne deferred 
but it might very well be the ideal method. Certainlv further experience with 
method of maintaining the nerve junction was justified if for no other reason than that 
it would minimize the trauma to the nerve ends during the nece.ssarv 
incident to suturing. With respect to this latter point 

m Surgery. G.vnecology and Obstetrics, indicated th?t’ the' amount of filrMfs occu^rring 

of trauma sostAnet^tSe 


nen-e ends during the process of suturing the nerve ends 
Considerable difficulty in locating the proximal and distal ends nf f-hs. 
was encountered in these cases of facial paralysis secondai^ to wtr lo^nds becausl’Tf 
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mastoid foramen, required excision in a third. The remaining patient exhibited division 
of two of the principal branches of the nerve in its facial distribution. 

Restoration of the continuity of the divided nerve was obtained in nine cases by nerve 
grafting. Both fresh and pre-degenerated nerve grafts were utilized, the former on five 
occasions and the latter bn four. Hie choice of a fresh or pre-degenerated graft was 
dependent upon the relative diameters of the facial and donor nerves. Thus, if the 
donor nerve was small it was crushed and allowed to degenerate for about two weeks so 
that the resultant increase in size of the peripheral portion would more closely approxi- 
mate the diameter of the facial nerve. If, on the other hand, there was not too great a 
difference in the diameters, a fresh nerve graft was used. 

■Defects in the facial nerve ranging from 15 mm-, to 50 mm. (the average being 33 mm.) 
were bridged in this manner, One graft of 15 mm. was utilized to repair a gap entirely 
confined to the cervical trunk of die facial nen'e, while grafts of 26, 30, 30, 32 and 40 ram. 
were used to repair losses located both in the cendcal and mastoid course of the nerve. 
In two patients, grafts of 45 and 50 mm. replaced missing segments of'the facial nerve 
extending from the genu to the pes anserinus. The remaining case required a nerve 
graft of 30 mm. to restore the continuity of the facial nerve from immediately anterior 
to the horizontal semicircular canal to just distal to the stylomastoid foramen. 

The facial nerve was absent in the- petrosal, intrat 3 ’mpanic and superior half of its 
mastoid course on one occasion. Repair was effected in this case by anastomosis between 
the distal stump of the facial nerve and the central end of the hypoglossal nerve. In two 
cases the pes anserinus and its immediate branches could not be found and the facial 
deformity was satisfactorily corrected in one by fascia lata implantation. Tlie other, 
together with a patient in whom the facial nerve was absent from just anterior to the 
horizontal semicircular canal to, it is believed, the pes anserinus, had to be returned to 
the Zone of the Interior before further treatment of the facial paralysis could be effected. 
The continuity of the nerve could not be re-established in three instances in which the 
interruption of the facial nerve occurred in its facial distribution. 

The care of the facial musculature is. important- in those cases in which it is anticipated 
that the facial paralysis will exist for a considerable period of time. Permanent sagging 
of the soft tissues and atrophy of the muscles will be reduced to the minimum if 
mechanical support and daily massage are instituted early. Support has been obtained 
in this series by adhesive traction or fascia lata -slings. The latter method is desirable 
not only because it provides more natural support to fhe paralysed face, but also because 
permanent correction of the facial .asymmetry is obtained in the event functional restora- 
tion of the facial nerve fails to occur. 

Exploration of die facial nerve in these cases -has proven to be especially difficult due 
to the loss of established anatomical landmarks jn relationship to the nerve in its course 
through the temporal bone, and also, because of the displacement of the nerve within the 
soft tissues of the neck and face by the wounding agent. The surgeon operating on such 
cases must be thoroughly conversant with the anatomy of this region and be blessed with 
an infinite amount of patience and perseverance. 

No attempt has been made to describe the results obtained in this series as insufficient 
time has elapsed to permit inclusion of tho.se cases in tvhich interruption of the facial 
nerve occurred. However, since restoration of the anatomical continuity of the nerve 
has been accomplished in most patients, it is believed, from previously reported experience 
with such grafts, that relief from the facial paralysis will be obtained which "'ill 
comparable to that encountered in civil life. 
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Mr. Lionel Colledse asked whether Major Lathrop was optimistic about the use of a 
graft 2 in. long, which had been mentioned. It was well-known that recovery 
be almost certain with a graft of 5 or 10 mm. in length, but different conditions aros 
when a graft of 50 mm. was used. Major Lathrop said that in some cases unsuitaoi 
for grafting the facial nerve had been united to the spinal accessory. He (L. C.) tnougi 
that this operation should never be done, and that if such an operation were pQUir 
the hypoglossal nerve should be used. If -the spinal accessory was used 
even pain in the neck and shoulder were the result, and the shoulder became wu • 
He had used the hypoglossal on many occasions and found the disability was 
from dividing the hypoglossal on one side. This could be minimized by oiviami, 
descendens hypoglossi and uniting the central cut end to the peripheral end ot iny 
glossal. The effect of this depended on the size of the descendens, which m 
depended upon how much of the ansa was derived anteriorly from the “escenoeiis 
hoev much posteriorly from the cervical plexus. Sometimes the descendens was 
small or even absent, but occasionally it -was so large that it was PossiWe to on 
and turn it up to be united direct with the facial, thus avoiding any division 
hypoglossal trunk. . jjj 

Mr. Terence Cawthomc said that an account of 40 such cases was something 
their e.xperience, and those who had attempted this kind of work would apprei-iai 
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it meant to have done more than 20 cases over a 

of interest was the introduction of sutures ^ the pomt ®fn,-BuctiOT of 

ends of the nerve. It had been found by Bentley and ot^rs introducuon oi 

suture material caused a certain amount of fibrosis however deftb '^9"®ction 

might be more desirable to use anchor sutures some ^'Stance awaj from the ^ 
and to employ some such material as concentrated plasma solution for the actual joi . 

Brigadier M. L. Formhy said that he himself had had 7, P^J^ dfsctSed ®them° wftli thl 
with these cases, but he had seen a number of them and had disclosed them wun tne 

surgeons in charge. Where there was a severe lesion. '7oJ7"^^,^7.7tremelv d^fficuU to 
considerable loss of facial nerve and tremendous scarring it Where 

isolate the ends, and, having done so. to obtain n on to the plastic 

the injuo^ had been very severe be had been thpm definitelv the ^result 

surgeon for restorative operations. Could Major Lathrop j* iustifiable to 

of his e.xperiences in cases with extensive 7®®lw'X^®'^^i.,conahlp*nror)ortion would give 
explore all cases, and whether he anticipated that a he ^se to protect -his 

satisfactoo- results? The other question was, what method did he use to proiect ms 

graft after he had put it in position? . , . ^ ti,3t 

Jlajor Hoople, U.S.A.M.C.. endorsed ‘he .ff";a**cs of o^her speaker the 
this work should not be entered upon lightl) and that Pers e - ^ moved 

What puzzled him was the distortion %vhich occurred. The ferve on occasion was n uve 

by as much as an inch from its supposed ordinarv man It would be 

position, with scar tissue, and not find it. would trouble the elicited a little 

of interest to them all if the procedure of grafting of the nerve were eliciteo 

more fully. , n • « 

Mr. Thacker Neville asked how Major Lathrop spectacle hoSc with 

stretched during .recovery. He got a ’°cal optician to make a 

vulcanite for positioning over the ear. He had found lascia laia b 

and comely thing. , , . „ 

The President said that the great number of ‘^71® helo'^ ereatls^Tn^^the fiSJre towards 
had stimulated their efforts, and no doubt would 7'P that many of them would 
dealing with ordinary cases in peacetime. He 27 ®“?P°fhe^ServTcesi^ W'hether there 
see Sennce cases: these were under the care of u7Sfth after the war he did not know, 

would be a number of cases left over to be dealt with after ine %>.ar iw 

Major Latbrop, in reply, said that be bad his 

permissible length of the graft that might be PJi that he had used in 

own past experience and that of his colleagues. The '9”§7pnfpulate ganglion to about 
chdl We haS been one of 33 mm., extending fro7„l7„f7, ^7fon of tirfacial nerve 
halfway to. the stylomastoid foramen. Evidence of '■o,7.77nhvninTv control of the facial 
was first noted at the end of six months and complete voluntap control 
musculature on the involved side was present at the enfl 01 a jear. utilized in 

Whether the spinal accessory nerve or the hypoglossal nerve should. ^bc^utmzw^m 

performing an anastomosis with the facial nerve ^a% ^^itisfactorj- results as does 

operator. In his opinion an anastomosis <30“ not gne as sati tac j ^ more 
end-to-end suture or ner\'e grafting of the facial to restore function to 

prominent and common when an anastomotic operation is “TTinlished bv either end- 
the paralysed face than when repair of the facial 777 eiVes rise ^o associated 

to-end suture or a nerve graft. Use of the hypoglMsal new gives rise to as^ciaieo 
movements of the facial musculature very frequently while eating and mere m^y 
may not be some difficulty experienced in enunciation. W^n the spina accessory new 
has been utilized in an anastomotic operation one of^n notes associatea movements 
such as elevation of the shoulder during conversation or emotional resprase.^ inere^^s 
also present decreased ability to elevate the to consider carefully the 

It would seem best, should an anastomosis in an effort to determine 

vocation of the patient with relation to the possible side effects n an effort to determine 

whether the spinal accessory or hypoglossal n^^ ®l!7icprihpri in 27 of the 40 cases of 
The anatomical and pathological findings been described m 2/ of the 
facial paralysis in this series The remaining 13 c^es consisted of facial 
secondary to extensive lacerations of. the face or ca/e/ m which it was considered in- 

to operate because of associated wounds iff greater P , . difficulty of 

Major Lathrop was in agreement with Mr. Caiythorne wift resp^t to the ditticulty of 

797*'”^ on these patients with facial pa ral.vsis seconda^ o ocerating time 

tn operative technique increased with c^P7’777 not imeommon to operate four or 

[jhe^method Stmzld^m‘'’mSin^oSpktmn^f' the nerve 

suture w a nerve graft was necessaq- should 7 left to y9f,77/7‘i°3Xourff suture of 


ure or a nerve graft was necessary' sbouid oe ieic tv of 

v-i operator. In his oninion it was inadvisable to use a tnrougn ana uirougn suiure ot 
silk or hoHv reaction may occur about such sutures as to 


the 


uiJ^jraior. in nis oninion it was iifauvi*cti/*«= v« v. 

silk or cotton stace sufficient foreign body reaction may occur ^out such sutures as to 
mterfere ivith th^downarowth of the new neurofibrils through the suture line. It would 
seem preferable when a through-and-through suture is utilized, to use an material 

such as tantalum Colonel Glen Spurting had used a through-and-throu^ suture of 
tantalum wire ffi^herenSr of peripheral nerves and had found it verv satisfactory, The 
speaker had had no Ixp§rie7ce with the “new glue” to which Mr. Cawthorne referred 
^ut it might very Ven be the ideal method. Certain v further experience jwth this 
method of mainlining the new junction was justified if for no other reason than that 
‘t would minimiz? the trauma to the nerve ends during the necessary manipulations 
■ncident to suturing With7esoect to this latter point. Loyal Davis, in a recent article 
7 ?^nger.v. Gvnecology and Obstetrics, indicated that the amount of fibrosis occurring 
M the suture 'line was direcily proportional to the degree of trauma sustamed by the 
nen-e ends during the process of suturing the nerve ends. , ■ 1 

Considerable difficulty in locating the proximal and distal ends of the facial ne: 
Was encountered in these cases of facial paralysis secondarj* to war wounds because 


nerve 
of 
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the extreme distortion present. It .was a relatively simple matter to perform the neces- 
sary bone work on the mastoid process but, as a result of the large amount of granulation 
tissue present in the wound if two or three weeks had elapsed since it was incurred, 
considerable ditflculty was experienced in locating the ends of the facial nerve. In such 
instances it was necessary to “pick up” the facial nerve at a point external to the wound, 
in so far as this was possible, as the relationship of the facial nerve to the e.xisting 
anatomical landmarks was less likely to be disturbed. The greatest difficulty was 
experienced in locating the distal end of the nerve. 'Frequently the pes anserinus.was 
displaced by the wounding agent and thus might lie either inferior, superior or super- 
ficial to its normal position. As a general rule, it was necessary to spend the best part 
of an hour in discovering the distal segment of the facial nerve. 

The postoperative care was simple. In the ' past it had been the practice of the 
pioneers in the surgical treatment of facial paralysis to cover the nerve graft with gold 
leaf. However, he believed that this procedure had since been abandoned. It had been 
his custom to cover the graft in the facial nerve, when it lay in the mastoid cavity, with 
a piece of sterile cellophane which in turn is covered with lightly packed vaseline 
iodoform gauze. The gauze packing and the cellophane are removed at the end of a 
week. Some difficulty might be experienced in locating and removing the cellophane 
since it was transparent. At this time the mastoid cavity was usually found to be lined 
with granulation tissue and the nerve graft cannot be observed although, at times, a 
thin reddish streak might be noted where the graft should exist. In the event that the 
nerve graft was located in the soft tissues of the neck it was not covered with cellophane 
as the soft tissues afford sufficient protection. 

It was difficult to answer the question as to whether the .facial nerve should be 
explored in every case of facial paralysis secondary to war wounds. It would seem, it 
one was reasonably certain that the facial nerve had been sectioned, that exploration 
of the facial negve was the only logical way in which to determine definitely whether 
such was the chse or not. An endeavour snould be made to effect restoration of the 
continuity of the nerve whenever possible. t ■ i 

The question was asked by Mr. Thacker Neville as to how stretching of the facial 
musculature was prevented. It has been the writer’s practice in the most recent cases 
to thread strips of fascia lata through a “hockey-stick” incision over the temporalis 
muscle on the same side as the facial paralysis, from the upper and lower lips as well 
as from the angle of the mouth to the temporalis muscle by means of a long, large-bore, 
steel needle incorporating a loop of steel or brass wire, as had been demonstrated on, the 
blackboard. This procedure took about an hour to perform and gave rise to very little 
reaction and an excellent cosmetic and supportive result. 

In conclusion, Major Lathrop said that he did not believe that any of these operative 
procedures should be attempted by the beginner. The initiate should act as an assistant 
until he was thoroughly familiar with the anatomy of the region and the y, 3 fttitJ 0 "S 
encountered. Fortunately, most of these cases were “clean” but he did not believe that 
the presence of a low grade infection was a serious deterrent whenever it 'was founo 
necessary to use a nerve graft in order to effect the anatomical continuity of the laciai 
nerve. 
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Demonstration of R.A.F. Hearing Tests 

By Air Commodore E. D. D. Dickson 

The work of devising new hearing tests to be applied to aviation candidates 
carried out in the Ear and Tliroat Department and Acoustics Laboratory 
Medical Establishment by a team of clinical and scientific investigators (Proc. if. o ■ 

1943, 36 , 398). The tests have been applied to Service airmen candidates an 
satisfied tliat they are a means of selecting the best material for the demands o p 

The method in present use for assessing the hearing ability .of ^g”ch car 

consists in testing the candidate’s ability to hear ihc whispered voice wi ‘ 
separately ivhen he is at a standard distance of 20 ft. from the {,e Jess 

fails the test, and is consequently debarred from all flying duty if "C req 
than 20 ft. from the speaker in order to recognize correctly the isoia gnd 

are whispered to him. The test is in fact a gross form of tiiresholo c 
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is used only to detect in a rough and ready fashion the presence of a hearing defect 
in cither of the candidate’s ears. It is doubtful if it can give a reliable indication of the 
scniceability of the candidate’s hearing for the work he will have to do if accepted 
for air-crew duties and while the present test is in force a number of candidates are 
being rejected for Hying duties who would, in fact, be quite capable of performing those 
duties: this constitutes the chief objection to the present method. 

The other weaknesses of tire present test lie in the lack of standardized testing conditions. 
The test is applied by a large number of medical officers at various centres. There are 
differences in the technique of the medical officers who give the test, involving differences 
in the qiialfty and intensity of tire whisper which is used. 

The listening conditions too at examining centres vary quite widely. Rooms of different 
sizes, shapes and materials are used and varying amounts of ambient noise may be present 
when the candidate is tested; in some centres there is always a high level of background 
noise, in others a reasonably low level, and in the majority the noise level fluctuates 
considerably throughout the day. Again the speech material used for the test is not 
well controlled. In some cases the medical officer has a small selection of words which 
he uses on every candidate. These words soon become known by the men who come 
up for the medical examinations and it is quite possible for a candidate to pass the 
examination if he can pick up only a very small fraaion of the signal which is whispered 
to him since he is in the position of knorving what to expect. Again there is no fixed 
policy as to the type of word to be used, nor .as ro what constitutes the passing of the 
test. In some centres men are tested with words containing some a preponderance of high- 
frequency and others of low-frequency components and they mav be failed, for example, 
if they cannot hear the high-frequency words at 20 ft. At other places candidates are 
passed because they can hear some of the words at 20 ft. ^^^lilst these inconsistencies have 
little importance for the vast majority of candidates who have “normal” hearing and are 
capable of passing the test under almost every condition, they are important for the 
borderline cases who might be failed at one examining centre but would be passed at 
another. 


The new tests which we have devised fulfil two primarv’ requirements. They constitute 
a measure of the candidate's hearing ability ’.vhen working in real life conciitions and 
“ley are applied in strictly standardized conditions so that the results from different 
examining centres arc comparable. , 

■ . conditions impose certain limitations in communication. In the first place 

signals have always to be delivered through electrical channels terminating in some 
transducing unit. Secondly, the presence of the high level of ambient noise in aircraft 
makes it necessary to work with audible signals of considerable intensity. Even when 
siCTals are what is normally described as “faint”, their absolute level is always considerably 
above threshold in quiet. Thus the type of hearing ability which is really required of 
mr-crew personnel is the ability to hear signals well above threshold but in an unfavourable 
si^al /noise ratio. No attempt has ever been made to correlate this ability with the 
amlity to hear the whispered voice at given distances. It is unlikely that a complete 
correlation would appear between these two quantities since it is well known that there 
^e types of deafness in which the hearing defect is apparent only for sounds near 
mreshold, i.e. the hearing at some supra-Iiminal intensity is equal to normal and other 
^ypes which for masking noise of a pnnicular character will convert an unfavourable 
^'gnal/noise ratio into quite a reasonable one. A level of background noise approxi- 
mating 120 phons. is not uncommon, and we have to ensure that a man can receive 
^’gnals satisfactorily in these conditions. Testing bv any kind of threshold method of 
^part from the difficulties attendant upon such testing will not tell us the 
V,' h ■^f’ility to interpret signals depends on both hearing and intelligence, coupled 

' t 1 The new tests we present consist of two parts : 

w' articulation or efficiency test which tests the candidate’s ability to interpret 
i“ 2 background of noise; this is a binaural test. 

S“) A diagnostic test as a means of screening individuals who may suffer from a hearing 
De both ears. This tests each ear separately, which is necessary' since some 

aud‘ ^ "ho pass the efficiency test may have defective hearing as proved by pure-tone 


be 


h is important to be able to pick cut such cases for two reasons: (i) The defect may 


^ condition which is likelv to deteriorate more or less rapidly and there- 
com ®\8ht be inadvisable to take such a man into the Service; (ii) when cases of 
kno\v^*tf^*'°” for hearing disability' have to be decided it is essential to 

'■ the state of a man’s hearing when he entered the Service, 
tjyj f really satisfactory test for this purpose is individual pure-tone audiometry 
Q J>r a variety of reasons this method is impracticable and not acceptable to the Sendee, 
r new test answers two questions: (1) Is the candidate deaf in one or both ears? (2) 
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the extreme distortion present. It was a relatively simple matter to perform the neces- 
sary bone work on the mastoid process but, as a result of the large amount of granulation 
tissue present in the wound if two or three rveeks had elapsed since it was incurred, 
considerable difficulty was experienced in locating the ends of the facial nerve. In such 
instances it was necessary to-“pick up” the facial nerve at a point external to the wound, 
in so far as this was possible, as the relationship of the facial nerve to the existing 
anatomical landmarks was less likely to be disturbed. The greatest difficulty was 
experienced in locating the distal end of the nerve. .Frequently the pes anserinus ..was 
displaced by the wounding agent and thus might lie either inferior, superior or super- 
ficial to its normal position. As a general rule, it was necessary to spend the best part 
of an hour in discovering the distal segment of the facial nerve. 

The postoperative care was simple. In the past it had been the practice of the 
pioneers in the surgical treatment of facial paralysis to cover the nerve graft with gold 
leaf. However, he believed that this procedure had since been abandoned. It had been 
his custom to cover the graft in the facial nerve, when it lay in the mastoid cavity, with 
a piece of sterile cellophane which in turn is covered with lightly packed vaseline 
iodoform gauze. The gauze packing and the cellophane are removed at the end of a 
week. Some difficulty might be experienced in locating and removing the cellophane 
since it was transparent. At this time the mastoid cavity was usually found to be lined 
with granulation tissue and the nerve graft cannot be observed although, at times, a. 
thin reddish streak might be noted where the graft should exist. In the event that the 
nerve graft was located in the soft tissues of the neck it was not covered with cellophane 
as the soft tissues afford sufficient protection. ' 

It was difficult to answer the question as to whether the ^facial nerve should be 
explored in every case of facial paralysis secondary to war wounds. It would seem, if 
one was reasonably certain that the facial nerve had been sectioned, that exploration 
of the facial negve was the only logical way in which to determine definitely whether 
such was the case or not. An endeavour should be made to effect restoration of the 
continuity of the nerve whenever possible, • , . , 

The question was asked by Mr. Thacker Neville as to how stretching of the facial 
musculature was prevented. It hag been the writer’s practice in the most recent cases 
to thread strips of fascia lata through a "hockey-stick” incision over the temporalis 
muscle on the same side as the facial paralysis, from the upper and lower lips as well 
as from the angle of the mouth to the temporalis muscle by means of a long, large-bore, 
steel needle incorporating a loop of steel or brass wire, as had been demonstrated on me 
blackboard. This procedure took about an hour to perform and gave rise to very httie 
reaction and an excellent cosmetic and supportive result. ,, 

In conclusion. Major Lathrop said that he did not believe that any of these operative 
procedures should be attempted by the beginner. The initiate should act as an assistant 
until he was thoroughly familiar with the anatomy of the region and the 
encountered. Fortunately, most of these cases were “clean” but he did not believe mat 
the presence of a low grade infection was a serious deterrent whenever it, was louna 
necessary to use a nerve graft in order to effect the anatomical continuity of the laciai 
nerve. 
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Demotistration of R.A.F. Hearing Tests 


By Air Commodore E. D. D. Dickson 

Tire work of devising new hearing tests to be applied to aviation candidates 
carried out in the Ear and Throat Department and Acoustics L.-iboratory “Ip n/etf., 
Medical Establishment by a team of clinical and .scientific investigators (Proc. n. ■ 

1943, 36 , 398). The tests have been applied to Service airmen candidates ^^scnt- 
satisfied that they are a means of selecting the best material for the demands i 
day flying. _ ... . candidates 

The method in present use for assessing the hearing ability .or aviati 
consists in testing the candidate’s ability to hear ihe whispered voice wi 1 
separately when he is at a standard distance of 20 ft. from the speaker. i ’ jp 55 

fails the test, and is consequently debarred from all flying duty if which 

than 20 ft. from the speaker in order to recognize correctly the *J"hatco ^ and 
are whispered to him. The test is in fact a gross form of threshold test -1 
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IS used only to detect in a rough and ready fashion the presence of a hearing defect 
in either of the candidate's ears. It is doubtful if it can give a reliable indication of the 
seniceability of the candidate’s hearing for the work he will have to do if accepted 
for air-crew duties and while the present test is in force a number of candidates are 
being rcjcCTcd for flying duties who would, in fact, be quite capable of performing those 
duties; this constitutes the chief objection to the present method. 

The other weaknesses of the prc.sent test lie in the lack of standardized testing conditions. 
The test is applied by a large number of medical officers at various centres. There are 
differences in the technique of the medical officers who give the test, involving differences 
in the quality and intensity of the whisper which is used. 

The listening conditions too at examining centres vavv quite widely. Rooms of different 
sizes, shapes and materials are used and varying amounts of ambient noi-^e may be present 
when the candidate is tested; in some centres there is always a high level of background 
noise, in others a reasonably low level, and in the majority the noise level fluctuates 
considerably throughout the day. Again the speech material used for the test is not 
well controlled. In some cases the medical officer has a small selection of words which 
he uses on evert- candidate. These words soon become known by the men who come 
up for the medical examinations and it is quite possible for a candidate to pass the 
examination if he can pick up only a very small fraction of the signal which is whispered 
to him since he is in the position of knowing what to expect. Again there is no fixed 
policy as to the type of word to be used, nor as to what constitutes the uassing of the 
test. In some centres men are tested with words containing some a preponderance of high- 
and others of low-frequency components and they mav be failed, for e.xample, 
if they cannot hear the high-frequency words at 20 ft. At other places candidates are 
passed because they can hear some of the words at 20 ft. VTiilst these inconsistencies have 
Jude importance for the vast majority of candidates who have “normal" hearing and arc 
K? ? r pussing the test under almost every condition, they are important for the 
M th cases who might be failed at one examining centre but would be passed at 

The new tests which wc have devised fulfil two primary requirements. They constitute 
a measure of the candidate's hearing ability when working in real life conditions and 
mey are applied in strictlv standardized conditions so that tiic results from different 
examining centres arc comparable. 

conditions impose certain limitations in communication. In the first place 
ignals have always to be delivered through electrical channels terminating in some 
ransducing unit. Secondly, the presence of the high level of ambient noise in aircraft 
makes u necessary to work with audible signals of considerable intensitvx Even when 
CTals are what is normally described as “faint”, their absolute level is always considerably 
ore threshold in quiet. Thus the type of hearing abilitv which is really required of 
sieii^rr is the ability to hear signals well above threshold but in an unfavourable 

gS? mmse ratio. hJo attempt has ever been made to correlate this ability with the 
jci hear the whispered voice at given distances. It is unlikely that a complete 
elation vyould appear between these two quantities since it is well known that there 
thr deafness in which the hearing defect is apparent only for sounds near 

tVD«'° v’ hearing at some supra-liminal intensity' is equal to normal and other 

simai/"”'™ • noise of a particular character will convert an unfavourable 

matitip ^ reasonable one. A level of background noise approxi- 

sienai ‘"P phons. is not uncommon, and we have to ensure that a man can receive 
pure t in these conditions. Testing bv any kind of threshold method of 

whole difficulties attendant upon siicir testing will not tell us the 

witjj Ability to interpret signals depends on both hearing and intelligence, coupled 

W present consist of two parts ; 

Speech i or efficiency test which tests the candidate’s ability- to interpret 

(h) A d'^ “^ckground of noise; this is a binaural lest. 

j “®®Snostic test as a means of screening individuals who mav suffer from a hearing 
People wh separately, which is necessary since some 

audiometry efficiency test may have defective hearing as proved by pure-tonc 

cases for two reasons; (i) The defect may 

W it condition w hich is likely to deteriorate more or less rapidly and there. - 

coniDensatio ^ iwadyisable to take such a man into the Service; (ii) when cases of 

know the stm pension" for hearing disability hare to be decided it is essential to 
onlv' ^ u ^ “.“Cl’s hearing when he entered the Service, 
bai fof ' satisfactory test for this purpose is individual pure-tone audiometry 

0«r new te”' reasons this method is impracticable and not .acceptable to the Service. 

St answers tw-o questions: (I) Is the candidate deaf in one or both ears? (2) 
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Will he be able to do his job as an air-crew member cflicicntly — i.c. as far as hearing 
ability goes? An affirmative answer to the first question docs not mean inevitably a 
negative to the second, or vice versa. 

To Squadron Leader Fry and to the Technical Staff of the-Laboratory the, test owes much. 

Squadron Leader D. B. Fry: On the last occasion when we addressed the Section we 
gave a full account of the theoretical principles which underlay our work (Proc. R. Soc. 
Med., 1943, 3G, 401). 

The object of these hearing tests is twofold: first, we wish to discover whether a 
candidate is likely to be efficient as a member of air crew from the point of view of 
hearing, and, second, we want to find out whether the candidate suffers from- any hearing 
loss which would make him unacceptable from tlie clinical- point of view. These two 
tasks are not identical. A man’s performance at threshold, is not a reliable indication 
of his performance at supra-liminal intensities. I think it is logical, but it is perhaps a 
rather new idea, to believe that the (pure tone audiogram does not tell the whole story. 
The kind of ability we want to measure in an air-crew candidate — the ability to work in 
a noise field of something like 110 decibels — requires that he should hear and under- 
stand very loud signals in a very’ loud noise. When we want to measure his threshold, 
we ask him whether he can hear a very soft signal with no masking noise at all. It is 
obvious that the two functions are not identical. ' 

That is the reason why this hearing test contains two parts, one designed to give a 
rough form of pure-tone audiogram and the other to indicate whether a particular 
candidate is likely to be able to work in a loud noise and to receive speech signals of 
high intensity; in such a noise. 

Machines used in applying the tests . — One of the chief requirgments for the tests was 
that we should be able to deliver certain signals to a large number of candidates and 
be sure that every candidate received signals which were the same in frequency content 
and intensity. 'The simplest way of insuring this was by a gramophone and the machines 
which we use for carrying out the tests are nothing more than electrical gramophoi^s 
of a particular design constructed in the Acoustics Laboratory on a model designed by 
Flying Officer R. E. C. Brown. Each machine feeds ten pairs of telephones and therefore 
one can test ten men at the same time. The switching arrangement makes it possible 
to send the signals into any single telephone in the ten pairs. We have tried to make 
the signal channels in these gramophones of as high fidelity as possible; .the 
has a good frequency characteristic and we have used earpieces which give quite good 
results. All the signals which are used for both tests come from gramophone discs. 

The first test consists in sending to the candidate a series of pure-tone signals ana 
testing his ability to hear those signals- at a low intensity. We have aidopted an intensity 
level of 20 decibels above threshold as our standard. That figure bas . been accepted 
largely by otologists as representing normal hearing. By that I mean that aitnougn <* 
person with no hearing defect would be expected to hear signals nt .fh ,thtensity lowcr 
than 20 decibels, on the other hand there are likely to be variations in the ‘bfesno a oi 
the same person from day to day and it is generally accepted that hearing losses up 
20 decibels are not indicative of an established hearing defect. • , ,, 

Five frequencies are used, 250, 500, 900. 2,000 and 4,000 cycles per second and i 
signals at each frequency are sent out at 20 decibels above threshold. In order lo _ 


a candidate’s response we use a system of -pips, similar to those used m 
radio tinie signal. The pips are arranged in groups, each consisting of 3 or 4 pips- 
begin the test with the 4,000 cycle signals and the announcement is made tajjy,'' 
date that he is going to hear the set of signals -which is identified as Number . 
then hears three groups of pins, counts them and writes down the numbers u 
hears; his response might be, fo'r example, 333 or 434. The form on which th® jgjj 
are written is so arranged that this -becomes a very simple procedure, two lui u .-v g 
of signals are given at 4,000 cycles and then the frequency changes to 2,00U -et 

sets of signals are given at this and at each of the other test frequencies, ine 
of groups at each frequency is used to accustom the candidate to the new 
response to this set is disregarded when the test is marked, though bmuraiiy u 
date is given no hint that this is so. In order to pass the test at a S'''®" 
must get two out of three groups correct in both the second and third Pti-p^fest for 

In this test the candidate uses one ear at a time. When he has „ 'on decibels 

the two ears, we are able to determine whether he has any loss greater man 
in either ear. , ,, . t hut we ha'v® 

It is evident that this is a very gross form of hearing - threshold test, o , 
found it to -be satisfactory within its limitations. A large number ot cana : jjj^,jdunl 
been examined by this method and by individual pure-tone audiometry, wnei gjf,gnt 
audiometry is treated as a pass-fail test with 20 decibels as the pass level, im- « s- 
between the two methods of testing is very good indeed. is likely 

The other part of the test is intended to determine whether the tignals when 

to be able to work in a loud noise and whether he can understand speecn p f, sending 
they arrive in the presence of such a noise. In its final form th®, ^®® LFS®' words. Tb® 
to the candidate signals in the form of common English single-syJiaoie which 

speech arrives in the listener’s telephones mixed with a very loud masKii t wearing a 
is a fairly good representation of what a man hears when he is living a , r, g ocaks of 

helmet. The intensity level of the masking noise is about 100 decibels a f„„gufable. 

the speech are about 106 decibels, sn the signal to noise ratio is not \ e ^ Die 

iterial used in the lest, the word lists were maot ggrrenl 


As to the linguistic material 
on certain principle 
Bech and also carrieu 

„ . „ mistaken when they were heard against a freouency of 

Values for the percentage frequenc.v of occurrence and the percentage i t.-iking thci® 


J 1 .S lo rne linguistic material used in the test, tne woru nots cunt--;' 

laboratory on certain principles. We undertook a count of sp^cn so nipst 

English speech and also carried out experiments to determine which s ..j-ing noise, 
frGOUGntlv — ji . 4 . . -I « v>nolrfymiinri OI orrnr 


lui mfc» uerceniage irequency ot occurrezicu zuiu m*- hv' 

were calculated for each sound , and these two values wore o®hjP.’Pfj. this 
product. The speech sounds were arranged in order of the mistaken "OP 

and the sounds which occurred most frequently and were most ireque j ^ 
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used in making up the test words. . The sounds "-ere combined into sjngle-^^^^^ 
words and these words were made up into lists in such ^ ® noinf of fact 

in each test list should be very close to that of 

tve had to omit altogether one or two sounds because we knew tnat me eiecincai 

charnels woSd be inlapable of reproducing the f win 
for example, the words thin and fin. even the highest fidehtj channel will not reproduce 
the difference between the first sounds in these words with a certaint> of 100 /c. It was 
■ obviously pointless to include distinctions of that sort m our ,, 

the system was incapable of passing them. Apart from this reservation, ail th_ te^^t 
lists were made up on the lines I have indicated. The first six 

Two lists, each consisting of forty words are used ‘ft® Andfdates 

words in each list are disregarded in marking (though w'e do not tell the candidates 
this): ttey lllow time for Ihe^listeners to get used to the 

voice and to writing down the words. The test is based entirelj on t*?? P ^ 

sounds right or wrong, not on words right or For example, the word sock 

w'ould carry three marks one for the initial, one for the vowel and one for the tinal 
consonant, nnd if the candidate gets any part of the word would 

If he wrote the word as .sob he would score two if 

again receive two marks, if he wrote tack he 

instructed to write down any part of a word which the> hear, for e^mple, if they hear 
a word beginning with t. without hearing the rest of the lyord. they Should write f 
order to gain credit for hearing this sound. If a candidate s rendering of the Y® 
were stock, he would still be allowed three marks because a sound is marked right 
provided it is in the right position, even though other sounds are added. We have found 
that this is a good way of achieving consistent marking. 

[The members of the Sections then had their hearing tested in the way described.] 

In reply to questions. Squadron Leader Fry said that 20 decibels was a fairly low 
level and perhaps a few of those present would know alreadj that tlwy had a hearing 
loss at 4.000 cycles which exceeded this value. He had seen one candidate a member 
of the Section, who had been unable to record anything until the fowth set of signals, 
which meant that he was unable to hear those at 4,000 cycles at all. The candidates for 
the R.A.F. were usually between the ages of 18 and 21 and one would not expect a great 
many of them to have a hearing loss for _4.000 cycles. There seemed therefore, to be 
no grave objection to beginning the test with the high-frequency signals. 

He did not know of any method so far devised which was likely to supersede pure- 
tone audiometry as a quantitative test of hearing. Tuning forks were used as a climcal 
test but not as a quantitative one. . , , , c , , • • , 

The masking noise was certainly rather high and the speech somewhat low m intensity. 
On the other'hand, the quality of the speech was better than that heard from aircraft 
intercommunication equipment. The difference between the accent of the speaker on the 
disc and that of the listener was important and it was for that very reason that every 
candidate was asked to state his nationality. When the responses to the test were 
marked, certain allowances were made for differences of accent. In the test word heart, 
for example, in southern English pronunciation most speakers used no “r sound and 
so the word became h-vowel-t. Some American candidates wrote down the word as hot 
because that coincided with their pronunciation and this response would be counted 
correct for such a candidate. , .... . . 

The numbers were much easier to understand than the test words because the listener 
knew what to exnect before the number was pronounced. One anticipated that “number 
three”, would follow “number two" and therefore “number three” was understood with- 
out any trouble, whereas the test word was something which could not possibly be 
predicted. Because of this, the impression was gained that the test word was actually 
louder than the number, but there was in fact no difference in intensity level between 
the numbers and the test words. The same was true of the opening announcement of 
the test. 

While listening to the test one did not actually listen to the numbers and it was 
found in practice that it did not matter whether there were a pause or not between the 
announcement of the number and the saying of the test word since the number served 
only as a warning. 

An 8,000 cycle note would be impossible to reproduce from the gramophone disc at the 
required level. The system was not sensitive enough at those frequencies to give a 
satisfactorj' signal and that, combined with the length of the test, was the practical 
reason why it had not been possible to include 8,000 cycles in the test. But given the 
particular purpose of the test it seemed in any case scarcely necessary to include this 
frequency. The signals heard from the gramophone disc had been taken originally from 
a group pure-tone audiometer which had been developed for use by the Air Minicir-., 
but which had not been taken un to any great extent, " mmisiry 

Concerning the words used in the efficiency test, there were differences between thp 
hsts recorded on the disc and those used by the late Dr. Kerridge. In the latter tho 
Words might contain consonant clusters, as for examnle in the word svrinn hni in fi,„ 
lists now in use, in order to simplify the system of marking, no word contained^ore 
than consonant-vowel-consonant. Short signals had been used in the nure tene 
because it was so difficult to get from the gramophone a signal which was constant fn 
frequency. The pips were evidently not quite short enough since some 
each pfp" morning had detected that there was I change of frequency within 

Colonel Canfield, U.S.A.M.C., said that he had had the ODnortnnitv ■ .. . 

work for two and a half years and he believed it to be a magniPrpnt^nn^trmPt’-"^”? ft.’® 
^sting of large groups of candidates for any particular lo^ Ko 
mended to his authorities at home that a -heafing test should hi recom- 

hoped to obtain some useful figures It ‘^^^charg^ 

Whefter, after this test had been used for some time the merf ^^now 

Sttuaarn^'T''’%®*‘'1P«‘^ had turned out to be as?athfarmrv®= the Royal 

quadron Leader Fry, in answer to a question on the marking of the terL^slwYhat 
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Will he be able to do his job as an air-crew member efficiently — i.c. as far as hearing 
ability goes? An affirmative answer to the first question does not' mean inevitably a 
negative to the second, or vice versa. ' 

To Squadron Leader Fry and to the Technical Staff of the Laboratory the. test owes much. 

Squadron Leader D. B. Fry: On the last occasion when we addressed the Section we 
gave a full account of the theoretical principles which underlay our work {Proc. R. Soc. 
Med., 1943, SS, 401). ■ , 

The object of these hearing tests is twofold: first, we wish to discover whether a 
candidate is likely to be efficient as a member of air crew from the point o£ view of 
hearing, and, second, we want to find out whether the candidate suffers from any hearing 
loss which would make him unacceptable from the clinical- point of view. These two 
tasks are not identical. A man’s performance at threshold, is not a reliable indication 
of his performance at supra-liminal intensities. 1 think it is logical, but it is perhaps a 
rather new idea, to believe that, the pure tone audiogram does not tell the whole story. 
The kind of ability we want to measure in an air-crew candidate — the ability to vvork in 
a noise field of something like 110 decibels — requires .that he should hear and under- 
stand very loud signals in a very loud noise. When we want to measure his threshold, 
we ask him whether he can hear a very soft signal with no masking noise at all. It is 
obvious that the two functions are not identical. • 

That is the reason why this hearing test contains two parts, one designed to give a 
rough form of pure-tone audiogram and the other to indicate whether a particular 
candidate is likely to be able to work in a loud noise and to receive speech signals of 
high intensity; .in such a noise. 

Machines used in applying the tests. — One of the chief requirements for the tests was 
tha-t we should be able to deliver certain signals to a large number of candidates and 
be sure that every candidate received signals which were the same in frequency content 
and intensity. The simplest way of insuring this was by a gramophone and the machines 
which we use for carrying out the -tests are nothing more than electrical gramophones 
of a particular design constructed in the Acoustics Laboratory on a model designed by 
Flying Officer R. E. C. Brown. Each machine feeds ten pairs of telephones and therefore 
one Can test ten men at the same time. The switching arrangement makes it possible 
to send the signals into any single telephone in the ten pairs. We have tried to 
the signal channels in these gramophones of as high fidelity as possible: .the amplifier 
has a good frequency characteristic and we have used earpieces which give quite gooQ 
results. All the signals which are used for both tests come from gramophone discs. 

The first test consists in sending to the candidate a series of pure-tone signals ana 
testing his ability to hear those signals- at a low intensity. We have adopted an intensity 
level of 20 decibels above threshold as our standard. That figure has • been acceptea - 
largely by otologists as representing normal hearing. By that I mean that ttltnougn a 
person -with no hearing defect would toe expected to hear signals at an intensity lower 
than 20 decibels, on the other hand there are likely to be variations in the threshoia oi 
the same person from day to day and it is generally accepted that hearing losses up lo 
20 decibels are not indicative of an established hearing defect. ■ , j 

Five frequencies are used, 250, 500, 900, 2,000 and 4,000 cycles per second ana tne 
signals at each frequency are sent out at 20 decibels above threshold. In order to 
a candidate’s response we use a system of pips, similar to those used, m 
radio tinie signal. The pips are arranged in grouos, each consisting of 3 or 4 P'PS- Jj, 
begin the test with the 4,000 cycle signals and the announcement is made to the can^- 
date tha-t he is going to hear the set of signals which is identified as Number i- 
then hears three groups of pins, counts them and writes down the numWrs thai. 
hears; his response might he, for example, 333 or 434. The form on which the 
are -written is so arranged that this becomes a very simple procedure. Two further se 
of signals are given at 4,000 cycles and then the frequency changes to 2,000 
sets of signals are given at this and at each of the other, test frequencies. The nm 
of groups at each frequency is used to accustom the candidate to the new pitch ana i 
response to this set is disregarded when the test is marked, though naturally the can 
date is given no hint that this is so. In order to pass the test at a given 
must get two out of three groups correct in both the second and third sets of signals. 

In this test the candidate uses one ear at a time. When he has completed the res 
the two ears, vve are able to determine whether he has any loss greater than 2 U aec 

ItSs%vident that this is a very gross form of hearing ■ threshold awe 

found it to .be satisfactory within its limitations. A large number of ilJF „ jY/fLidital 
been examined by this method and by individual pure-tone audiometry. When i” 
audiometry is treated as a pass-fail test with 20 decibels as the pass level, the ag 
between the two methods of testing is very good indeed. ic likely 

The other part of the test is intended to determine whether the candidate 
to be able to -work in a loud noise and whether he can understand ..ending 

they arrive in the presence of such a noise. In its final form The 

to the candidate signals in the form of common English noise which 

speech arrives in the listener's telephones mixed with a very loud masking ,„enring .s 
is a fairlv good representation of what a man hears when he if " I'. „ neaks of 
helmet. The intensity level of the masking noise is about 100 decibels an . 
the speech are about 106 decibels, sn the signal to noise t'aUo ts not very ■ 

As to the linguistic material used in the test, the word current 

laboratory on certain principles. We undertook a ^°unt of speech so 
English speech and also carried out experiments to of masking noise, 

frequently mistaken when they were heard against ■> fretmency of error 

Values for the percentage frequency of occurrence and %mbfned bv taking their 

were calculated for each sound, and these two -"joTp mionifude of this product 

product. The speech sounds wove arranged m order of me m. A mistaken' were 

and the sounds which occurred most frequently and were most irequen . 



Sectional 
page 29 


Proceedings of the Royal Society of Medicine 


Vol. XXXVIII 
639 


Section of Odontology 

President — H. T. Roper-Hall, M.B., M.D.S. 


[April 30, 1945] 

Cemco-Facial Actinomycosis. [Ahr/dged] 

By Alexander B, MacGregor, M.A., M.D., B.Chir.Cantab,, 
M. and L.D.S. R.C.S.Eng., S/Ldr., R.A.F.V.R. 


Aetiology . — The disease was first described in cattle by Bollinger in 1877 and in man 
by Ponfick in 1879, but the first detailed clinical description of the disease in man was 
given by J. Israel in 1885. 

For years a tradition has grown up that grooms and other workers associated with 
cattle or horses were more liable to the disease than others, and the fact that similar- 
looking organisms could be found on grasses and straw gave further credence to this 
view. But Erikson (1940) has shown that there are marked differences both morpho- 
logical, and in reaction, between the .bovine and human strains, and the aerobic 
organisms present on vegetation are non-pathogenic to both animals and man. 

It has further been shown by Lord (1933), Nacslund (1925) and Emmons (1935) that 
anaerobic strains corresponding morphologically and culturally to the pathological 
human A. Israeli type can be found in normal mouths. ^ ° 

It seems probable therefore that under certain circumstances, e.g. trauma, the or- 
ganisms normally saprophytic in the mouth become parasitic and the disease manifests 
Itself, This view is supported by the almost invariable history of trauma, e.g. extraction 
of a tooth or fracture of the mandible, which precedes the onset of the disease 
■^e organism spreads along cellular planes or by the blood-stream, and involvement 
of lymph nodes is usually due to the presence of secondary infection. It is one of the 
more curious features of the disease that an organism that apparently gains entrance 
in many cases through a tooth socket, should cause abscesses in the cendco-facial retnon 
leaving no sequeke in the original area of the portal of entry. Bone involvement is 


Incidence.— It is probable that in a great many cases the condition is not recosmi- 
since careful examination and anaerobic culture of the pus from cervical abscestes' 
otten not undenaken. Patients may present with a single abscess, e p fie I imRpr 
chin or on the neck and the classical form with multiple sinuses is not necessarily s, 
the present senes of ten patients, six started with single abscesses only (hn 
inological examinations showed the presence of true aainomvrosL In 


in me present series of ten patients, six started with single abscesses only (hr 

artb^r presence of true aainomvcosis in thL^ a^ 

as the remaining four. In only one case was there obvious bone involvement 
TretitmeiiL— Iodine and X-ray therapy have in the oast been the ' -a i 

methods of treatment. In the present series iodine has' not been used™ nd X h 
been used on only two patients without any outstanding success Fvrl ^ ^ 

Mea in one very localized case has been performed without recurrence 
One case with a submental abscess following fracture of the mandible ha 
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the test was based ,on the principle of one mark for each correct sound. On each disc 
there were 100 sounds and by counting up the number the candidate had got right one 
arrived at a percentage for each half of the test. The pass mark at present was 60%, 
that IS it a candidate got T20 out of the 200 sounds right he was considered satisfactory. 

Concerning the validation of the efficiency test of which Colonel Canfield had spoken, 
this was a very difficult matter. They had tested 7,000 candidates with these machines 
since last August, and of those 7,000 not one had yet completed his flying training. At 
this distance of time it could not be stated Whether any single one of these men was 
s^atisfactory as a member of air crew. He very much doubted whether even in the end ■ 
figures could be placed before them to prove that the test was absolutely valid. One 
could only say that if the battery of tests were applied to a large number of people, it 
was firobable that a better selection of men would be obtained by this than by any other 
criterion. When they had used the efficiency test in the otological department, they had 
always found that the men who were' returned to the department because they were 
unable to hear intercommunication signals had invariably done badly in this test. On 
the other hand, those who were supposed to be satisfactory as members of air crew had 
always passed the test. He thought it must be taken logically that this combination of 
tests was going to give a better selection of candidates. 

In reply to .another question, he said that a certain degree of hearing loss might 
actually be an advantage to someone who had to work in a loud noise. A man with a 
low tone loss of not too marked a degree was likely to do well in the efficiency test 
because his low tone loss reduced the masking effect of the background noise. 

Asked whether it was possible to discover any relationship between the result of the 
efficiency test and the results of a general intelligence test. Squadron Leader Fry said 
that at one time, early in their experiments, they had certainly tried to find a correlation 
between a man’s performance in the hearing efficiency test and his performance in 
general intelligence tests. They were able to take only a sample of 100 men, and in 
this sample they were unable to discover any close correlation. General intelligence 
was obviously quite an important factor in the skill that was being measured but as 
they could not prove the required correlation they were compelled to continue the 
development of the specialized hearing efficiency test. 

He also said that men who failed in the 20 ft. whisper test would not necessarily fail 
in the efficiency test and vice versa. Each of the tests would reject a slightly different 
group of men. 

In reply to further questions, he said that be hoped those present would not be misled 
by the fact that their domestic jargon had labelled this a pure-tone disc. They did not 
set out to produce something which would replace a nure-tone audiometer. They did 
not imagine that the signals produced from the gramophone disc were in reality pure 
tones and they knew that stimulation by .broken signals was different from stimulation 
by a continuous signal, but what they set out to do was to find some method of testing, 
the results of which would correlate quite closely with those of pure-tone audiometry 
and the criterion of the success or failure of the test was the degree of this correlation. 

In using articulation tests, two alternative methods were possible. One could either 
arrange a test in which all the speech sounds occurred with the same frequency as in 
normal speech, or, on the other hand, one in which all sounds occurred an equal number 
of times. If the second method were adopted, a weighting process had, to be earned 
out in calculating the results of the test The test which they had. devised employed 
the first method; the weighting was already' done in the distribution of the soums 
throughout the test. He had been asked about the value of nonsense syllames. He 
thought that in this, case a nonsense syllable test was not practicable. A candidate \vas 
under test for only twent,y minutes: he could be tested only once and it was not possible 
to carry out any nonsense syllable test unless the listener had been trained in some way 
to write down what he heard. He agreed that the nonsense syllable method was a good 
one if one wanted to establish the articulation of a particular system, but it cpuld oniy 
be carried out if there were a chance of training the personnel in recording weir 
responses to the test and that was out of the question in the work of air-crew medical 
boards. . . , . 

He had also been asked about fatigue. They had no very definite evidence on wis 
subject; they were content for the moment to decide whether a man was iws'.v 
perform efficiently, but of course it would be a very good thing if one could eiimmaie 
candidates who were easily fatigued by noise. Such cases did exist and were occasion- 
ally returned to the Central Medical Establishment. , , , . 

Asked about the wearing out of the wax records, he said that ex^penments ““f* 
carried out to demonstrate the change of articulation score with the use ot d' .nevv or 
an old disc. In the experiment, they compared the performance on a new disc wiui inai 
on a disc which had been played fifty times. The change in the mean score was very smau 
indeed — something of the order of 2% lower in the case of the worn disc, .ine.v wo 
this as an indication that it is wiser not to use a disc fifty times and accoroingiy iney 
had limited the life of the disc to thirty playings. A similar experiment baa oec 
carried out with the reproducing needle. , „ , 

Air Commodore Dickson, in reply to a question, said that Wing 
and himself were shortly publishing a paper giving the details of y 

had not found that the whisper test as applied outside had been a satisfactory on i 
the ooint of view of selecting the right peonle for flying duties. , „vTmining 

Mr. G. Ewart Martin asked whether the R.A.F. had had the opportunity of e. . 
some of these candidates not once but two or three times. He did not suppose 
tuning fork had been used in conjunction with these tests for low tones oniy . 

Wing Commander Bateman replied that the early otosclerotic the 

would not have passed the pure-tone test. The tests had not yet been no 

official R-A.F. standard of hearing for acceptance of mp cr^w found when 

nimortunitv of retesting large numbers of men. ..He thought it woum o J. 


did pass me fhan 

until there had been a loss on the pure-tone audiometer of more tiinn 

tested by the tuning fork. 
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The Recuperative Power of the Dental Pulp 
By Lilian- Lindsay, M.D.S.Durh., L.D.S.Edin. 


Among the more interesting specimens shown by Sir Frank Colyer from the Odonto- 
logical Museum of the Royal College of Surgeons was that of the recovery of the dental 
pulp after severe injury to the tusk of an elephant. Comparison of Sir Frank’s reasoning, 
supported by sections of the tusk, as to the stages of recovery from chaos to the ordinary 
ivorv of cornmerce, with similar conditions in the human pulp,- has never been attempted 
so far as I am atvare. The reported cases, illustrated by microscopical sections, are so 
few that, except for a description in Hopewell-Sraith and illustrations in textbooks such 
as Tomes and Colver and Spratvson, little reference has been made to the remarkable 
recuperative power of the human pulp seen in these specimens. 

Their bearing upon traumatic exposure deserves attention, especially in the recent light 
throivn by Manlev upon the biology and histopathology of the pulp. The effect of filling 
materials upon the pulp would seem, at first sight, to have little connexion with traumatic 
exposure, but careful and more concentrated attention and comparison of the healing 
of gross injury in septic surroundings with failure to heal slight injury treated with every 
aseptic and antiseptic precaution, reveals some points of an interesting n.ature. 

Why should an injury which would be regarded as a compound fracture in the rest 
of the body, heal, and the tissues concerned regenerate, when a slight injury such a,s 
traumatic exposure treated with all the care known to dental practice end in the death 
of the pulp? Is it an example of the old adage “Killed by kindness”? 

Watson Cheync. speaking of the healing of wounds, said that the substances used by 
surgeons were with the intention of making a wound heal, the tendency of the wound 
itself towards healing was entirely ignored. A forerunner of Sir Frank Colyer in compara- 
tive pathology, Paracelsus, speaking of the healing of wounds in the lower animals, said 
it is essential not to interfere with Nature. 

Traumatic exposure may be likened to an incised wound, with this difference, that 
whereas an incised wound is intentional and the first step bi a surgical operation, trau- 
matic exposure is unintentional and to be avoided wherever pdsxsible. It was in this wav 
that the older operators regarded traumatic exposure and they treated it as such, the 
first step being to arrest hsemorrhage; for this the actual cautery was preferred. 

Leonard Koecker. writing in 1826 of an experience of ttventy-five years, describes this 
operation. A candle with a very thick wick was lighted and held bv the patient on a 
level with the mouth about 8 in. distant from it. A suitable wire bent at the requisite 
angle and heated to a red heat in the flame of the candle was applied swiftly and lightlv 
to the bleeding .spot. Koecker says the operator must be swift and adroit. He has in 
mind not merely the arrest of htemorrhage but the creation of a scab, for, as Lister 
realized about forty years later, good healing takes place under a scab. 

Thomas Bell denied that the actual cautery could be effectual in this wav since the 
requisite heat could not be maintained between, the candle and the bleeding spot. Perhaps 
Beil was not so swift nor so adroit as Koecker. 

Chapin Harris, one of the pioneers of dental education and dental journalism in 
America, writing in 1839 and speaking also of twenty-five vears’ experience, gave a 
valuable summary of all the various methods op treatment of the exposed pulp. He 
says; “The fact that the vitality of the tooth can, 3}v many cases, be nreserved after the 
lining membrane has been exposed being admitted, question arise.s, does pulp remain in 
the same condition as it is at the time of operation?” (It is interesting to remember 
that the same question was asked last vear in the discussion on Mr. Stewart Ross’s paper ) 
Harris continues; “When the treatment of teeth in which the pulp has been exposed 
by caries, is better understood, a greater proportion of vital teeth will be preserved \ 
healthy living tooth is less likely to become obnoxious to the surrounding tissues than 
one u'hich has been deprived of a large portion of its vitality.” 

He next discussed the capping of pulps, or. as it ivas expressed at that time putting 
httle helmets over the exposure with the idea that there was a vacuum between the 
Sept. — Odont. 2 
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the infected area and along the sinuses, without conspicuous success, though one patient 
had a period of five and a half months freedom from symptoms before recurrence, after 
a history of a sinus breaking down every fortnight. Seven patients, including one of 
the sulfa drug failures, hat'c been treated with local penicillih applied to the depths 
of the infected tissues by means of thin rubber tubes inserted through incisions in the 
skin. 

In four of these patients the results were strikingly successful. Figs. 1, 2, 3, 4 illustrate 
two patients who received this treatment. In neither of these patients has there been 
any sign of recurrence after periods of nine months in the first patient and over a year 
in the second. In one patient the disea.se recurred after one course of penicillin 
but after a second course has not recurred in four months and in two patients 




FIG. 2. 


FIG. 3. — Patient had | 6 root re- 
moved. Ten days later soreness ond 
swellini; developed. Swelling persisted 
even after intra-oral incisions. Con- 
dition shown is two months after 
removal of root. 


FIG. 2.“Same p.itient ses'cn months 
after penicillin treatment, before scar 
removal. 
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FIG. 3. — ^Patient had 8 I removed, swelling and 
trismus started soon after. Photographs show condition 
five months after the extraction. 


fig. 4. — Same patient fifteen months after com- 
pletion of penicillin treatment, before scar removal. , 


penicillin failed to have any effect on the disease at all. These results tvere in general 
agreement with the in vitro penicillin-sensitivity of the organisms, since the strain ot 
organisms present in the two failures were found to be eight times less sensitive than 
the O.xford H staphylococtfus, whereas in the successful cases the strain was of cqua 
sensitivity or only half the sensitivity of the control staphylococcus. . 

Tliis difference in sensitivity of the tan'ous strains found, makes a scn.sitivitv test in 
vitro essential before any prognosis for penicillin treatment can be given. It al.so pro- 
vides a further link in the chain of evidence already partly made up from obscriations 
of slight differences in morphology' and cultural characteristics, suggesting that ^^le 
term actinomycosis covers many strains of the organism causing varying clinical ma 
festations and calling for different forms of treatment. 

It would appear that the time has now come for subdivision of the actmoni) cc es. 

I would like to express my gratitude to Professor L. P. Garrod, ivbo 
bacteriological work on the cases described, and also to my colleagues i for 

Mowlcm and Mr. Fickling of the Plastic and Jaw Centre, Hill End E.M.o. 1 
referring cases to me and allowing me to quote mutual cases. 
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The ne\t -ilidc showed the tusk of an elephant which had been seveielv damaged 
at an eai K stage of development. It compared with a similar one in the human incisor 
which was tht subject of a communication of the Odontological Society in 1886. It was 
sent to Ml 'uorer Bennet who sectioned it. 

The t iiiditums wei;e very much the same as that of the elephant; it is a lower incisor 
of a cliiid of i3 who damaged it by a fall; the loath was folded on itself and there had 
been a considerable amount of secondary dentine formed and the ceihent had grown 
under the enamel in the lower part of the fracture. 

The other case was a longitudinal fracture of an upper canine also the result of a 
fall which drove the tooth up into the socket. The fragment was separated from the 
main tooth and whether the fracture calcified in the form of a blood dot or a secondary 
formation of secondary dentine is not certain. 

The most interesting case of all is the one described by Sir Charles Tomes who stated 
that if it had not been for a former case in his father’s practice he would not have had 
the courage to section this one. The one in Sir J. Tomes’s practice was e.xtracted by 
Arnold Rogers who found that in a former attempt at an e.xtraction the first upper 
molar had been fractured at the level of the pulp chamber and a mass of secondary' 
dentine had formed over the injured pulp;- 

The case related by Sir Charles Tonies was that of a girl, brought to him with paroxysms 
of neuralgia. On examination, in an otherwise healthy edentulous gum there was a 
tiny opening in which, when a fine prolie was inserted, a rough surface of a tooth was 
revealed. Turning back a flap of the gum there was discovered the roots of either' a 
second or third molar which were easily removed with an elevator. The tooth had- been 
transversely fractured a little way above the neck — the pulp cavity filled with a cauli- 
flower-shaped mass of shining polished ivory — ^projecting into and ‘ overflowing this, the 
rest of the cavity filled with living pulp. 

In the first section there was a mass of laminated tissue, the direction of the fracture 
was seen in the step-like shape on the left side where a large piece on the side of the 
pulp cavity had gone, whilst on the right the fracture had run in more regular and- 
more oblique directions. 

This pulp did not die or inflame but calcified — Sir Charles suggested that in traumatic 
exposure the blood should not be wiped away but allowed to coagulate and afterwards 
covered with some organic substance such as .sterilized fibrin or gelatine. No inorganic 
materials nor strong medicaments should be applied. Hopewell-Smith’s opinion was that 
this injury had three years in which to recover and complete the development of secondary, 
dentine hot by conversion of the blood clot nor organization of inflammatory products 
but simply by conversion or secretion of lime-bearing cells of the pulp into one united 
mass. 


Mr. Kenneth Hooper; Mrs. Lindsay has pointed out that in the animal kingdom and in 
human teeth the dental pulp _ does show remarkable recuperative powers She drew 
attention to Mr. E. B. Manleys invaluable work -on. filling materials, in tvhich he has 
demonstrated a matter of ^reat importance, viz. the very innocuous nature of zinc oxide 
and eugenol on the dental pulp, emphasizing to the profession how much more widely 
this excellent mixture should be employed. Some years ago Mr. Fry told me that hi 
covered exposed pulps with small discs of blotting paper and 1 have followed this method 
The blotting paper is moistened with eugenol and is placed over the minute exSisiire 
and the cavity is filled with a mixture of zinc oxide and oil of cloves. It is very raroW 
that any discomfort is experienced when the effect of the local anmsthetic I have used 
wears off. 


Mrs. Lindsay asked: Is the pulp killed by kindness? It has always been realized that 
the pulp at the point of exposure was infected and excessively caustic disinfectants have 
been used with disastrous results. susnueeidnis nave 

Quite fantastic claims have been made m America in extolling the use of the st,lr,hr.„.. 
mide group of drugs for this purpose and 1 suggest they should be tried nmri widely 
here. It appears to me that penicillin should be better still, since it is so inn,!, 
the most delicate tissues. I have started to use penicillin cream, of the strength oFiinn 
Oxford units to the gramme. xirengin ot 500 

The supply of blotting paper discs is autoclaved in a smaj] bottle When • e 
very small quantity of the penicilUn cream is smeared on the blotting nane? Jnd 2 
over the exposure and the cavity filled with zinc oxide and oil of cloves ^ ^ Placed 

The, difficulty lies in the fact that penicillin is believed to deteriorate ranidiy ti r n 
potency is onlv maintained for one week and during that t im!i t I,. 

refrigerator. When it is more widely available somi of hesTd ffiSlnis 
come no doubt. At the moment 1 have to collect it freshly Drena7id !n! ti 'I-*’® 
at Guy’s. I should like to thank Mrs, Lindsay for ven![mpor‘ll!f TeS 
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liclmet and the pulp. Harris very wisely says it is impossible to have siidi a vacuum 
for an c.xudntion from the pulp will' fill the space and subsequently calcify^ He recog- 
nized such, a condition when the teeth ' arc excessively worn down by attrition : “A 
beautiful provision of Nature to protfect these' delicate and highly sensitive organs.” He 
calls diis tissue callus or more properly speaking o.stcodentine. 

Hullihen, ' the inventor of the screw forceps for the extraction of roots, copied this 
work of Nature in his operation for the preservation of the vitality of lire tooth. He 
first filled the tooth, then with a spearhead drill, a line above the alveolar crest, drilled 
into the pulp chamber inducing a flow of lymph which he hoped would calcify. As 
Harris says: “From the very frequent failures’ of this operation it is not now performed.” 

Another method was- to m'ummify or tan the pulp by tire application of the soft 
centre of Aleppo oak galls. Harris says it must be admitted that this treatment failed 
more often' than it succeeded. 

As the years passed it became evident that these attempts to preserve the vitality of 
the teeth were not successful and in 1886 L.,Jack writing in the “American System' of 
Dental Surgery” says that the pulp died by asthenic metamorphosis without giving 
evidence of a single pang: “This gives tire operator a sense of false security.” 

For the next few years the orthodox teaching was devitalization of the pulp, and 
ingenuity tvas taxed to produce various methods of filling root canals, each method 
claiming’ perfection. However, at the beginning of the new century this complacency 
was di.spelled by two ominous things. (1) Focal infection, and (2) the publication by 
Hess of Zurich, of his method of demonstrating the anatomy of tlie root canals. 

The idea of the former was seized by the medical profession as' the' solution of many 
of their cases of difficult diagnosis and wholesale extractions followed. b»atcr there 
began to be heard one or two voices raised against this orgy of extraction wben articles 
headed “Should all Pulpless Teeth be Extracted” and “The Problem of the Pulpless 
Tooth" began to appear. 

Hopewell-Smith said that the human pulp is endowed with a nervous delicacy of 
function and perception wholly unnecessary for mere nutritiqnal purposes. The sensory 
nerves are concerned with translating the various forms of stimulation into the percep- 
tion of pain. This is a sign diat during the course of evolution there has been developed 
and establisiied a defence mechanism of an unusual kind to meet the singular require- 
ments of the modern human dentition. He agreed with otliers that the pulp resents 
interference and tvill endeavour to protect itself without any clinical signs. The 
preparation of a living tooth for a crown is an affront to Nature, the tissues arc per- 
manently injured. When purulcnce arises it is due to the rigid quality of the walls 
and the fact that there is no collateral circulation to remove the products 'of inflamma- 
tion. He agreed that it is possible for an injured pulp to heal and gave the description 
of the case sectioned by Sir Charles Tomes. 

Clyde Davies said that the pulp was above the average of the other connective tissues 
of the body in its ability to resist surgical interference; he advocated that after exposure 
the pulp should be amputated, and gives several cases in ivhich after such an operation 
the rest of the pulp tissues calcify. 

Sir Frank Colyer’s slides of the elephant tusk showed how a tooth of persistent 
growth could recover after gross injury. [Slides were then projected.] 

The first slide shoived the condition of the tusk tvhich has been sectioned in four 
places. The first section showed a condition of coarse tissue with an intermittent sur- 
rounding of cement. The second one showed a more regular condition of secondary 
dentine with the cement surrounding broken by the rough tissue. In the next section, 
the cement had nearly closed and showed a little break with overlapping. lu the 
centre of the almost perfect ivory were one or two seeds, and, lastly, there was a 
evidence of complete recovery showing the normal ivory of commerce. 

The elephant tusk being of persistent growth might seem to have advantage oter 
teeth of limited growth but one slide showed the partially developed incisor of a - 
bear whiclv had been damaged at an early stage of development. A furrow 
longitudinally through it in transverse section appears to be folding the tissues 
one another. , ' t, ■ d 

\\Tien there is sepsis there is an endeavour to wall it off. Mr. Stewart 
this condition and in a recent article in the British Dental Journal by Professor n 
the same condition is shotvn in the hitman pulp. 
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The next slide showed the tusk of an elephant which had been severely damaged 
at an early stage of development. It compared with a similar one in the human incisor 
which was the subject of a communication of the Odontological Society in 1886. It was 
sent to Mr. Storer Bennet who sectioned it. 

The conditions wei;e verv much the same as that of the elephant: it is a lower incisor 
of a child of 13 who damaged it by a fall; the tooth was fohled on itself and there had 
been a considerable amount of secondart- dentine formed and the cerhent had grown 
under the enamel in the lower part of the fracture. 

The other case was a longitudinal fracture of an upper canine also the result of a 
fall which drove the tooth up into the socket. The fragment was separated from the 
main tooth and whether the fracture calcified in the form of a blood clot or a secondar}’ 
formation of secondary dentine is not certain. 

The most interesting case of all is the one described by Sir Charles Tomes who stated 
that if it had not been for a former case in his father’s practice he would not have had 
the courage to section this’ one. The one in Sir J. Tomes's practice was extracted by 
Arnold Rogers who found that in a former attempt at an extraction the first upper 
molar had been fractured at the level of the pulp chamber and a mass of secondary' 
dentine had formed over the injured pulp;- 

The case related by Sir Charles Tomes was that of a girl, brought to him with paroxysms 
of neuralgia. On examination, ip an otherwise healthy edentulous gum there was a 
tinv opening in which, when a fine probe was inserted, a rough surface of a tooth was 
revealed. Turning back a flap of the gum there was discovered the roots of either' a 
second or third molar which were easily removed with an elevator. The tooth had- been 
transversely fractured a little way above die neck — the pulp cavity filled with a cauli- 
flower-shaped mass of shining polished ivori’ — projecting into and’ overflowing this, the 
rest of the cavity filled with living pulp. 

In the first section there was a mass of laminated tissue, the direction of the fracture 
was seen in the step-like shape on the left side where a large piece on the side of the 
pulp cavity had gone, whilst on the right the fracture had run in more regular and- 
more oblique directions. 

This pulp did not die or inflame but calcified — Sir Charles suggested that in traumatic 
exposure the blood should not be wiped away but allowed to co.agulate and afterwards 
covered with some organic substance such as .sterilized fibrin or gelatine. No inorganic 
materials nor strong medicaments should be applied. Hopewell-Smith’s opinion was that 
this injury had three years in which to recover and complete the development of secondare 
dentine not by conversion of the blood clot nor organization of inflammatory product’s 
but simply by conversion or secretion of lime-bearing cells of the pulp into one united 
mass. 


Mr. Kenneth Hooper: Mrs. Lindsa.v has pointed out that in the animal kingdom and in 
human teeth the dental pulp does show- remarkable recunerative cowers. She drew 
attention to Mr. E. B. Manley’s invaluable work on filling materials’ in which he has 
demonstrated a matter of jgreat importance, viz. the very innocuous nature of zinc oxide 
and eugenol on the dental pulp, emphasizing to the profession how much more widely 
this excellent mixture should be employed. Some years ago Mr. Frv told me that he 
covered e.xposed pulps with small discs of blotting paper and I have follow’ed this method 
The blotting paper is moistened with eugenol and is placed over the minute exposure’ 
and the cavity is filled with a mixture of zinc oxide and oil of cloves. It is very rarely 
that any discomfort is e.xperienced when the effect of the local anEesthetic I have used 
wears off. 

Mrs. Lindsay asked: Is the pulp killed by kindness? It has alwavs been realized that 
the pulp at the point of exposure was infected and excessively caus'tic disinfectants have 
been used with disastrous results. 


Quite fantastic claims have been made in America in extolling the use of the sulohona 
mide group of drugs for this purpose and 1 suggest they should be- tried more widely over 
here. It appears to me that penicillin should be better stiU, since it is so innocuhiis to 
the most delicate tissues. I have started to use penicillin cream of the strength nf son 
Oxford units to the gramme, ui ouu 


The supply of blotting paper discs is autoclaved in a small bottle. When reouired a 
very small quantity of the peniciUin cream is smeared on the blotting paper and olaced 
over the ex-posure and the cavity filled wnth zinc oxide and oil of cloves. piacea 

The, difficulty lies in the fact that penicillin is believed to deteriorate ranidlv Tie 
potency is only maintained for one week and during that time it should be kent in a 
refrigerator. When it is more widely available some of these difficulties will be ov^er- 
come no doubb At the moment I ha'’®'® collect it freshly prepared from the disoensaTv 
at Guy s. I should like to thank Mrs. Lindsay for raising thif very important qSesffon' 
Sept. — -Odoxt. 3 . ' ' 
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Professor W. E. Herbert; The recuperative powers of the various tissues depend in the 
main on the richness of their blood supply and the severity of the injury or infection.. 
The dental pulp is no exception, and clinical evidence shows that in a developing tooth 
recuperative powers are good. They become less good when the root is fully developed 
and the blood suppl.y is reduced to one or two vessels passing through small apical 
foramina, and still less good in older patients when the blood supply is further reduced- 
by additional deposits of ccmentum. . 

Anything which increases the blood supply increases its recuperative powers. A 
method of doing this was advocated in an article written in Czechoslovakia before the 
war which suggested boring a hole with a sterile bur through the gum, outer plate oi 
bone, cementum and dentine so as to establish a collateral circulation between tne 
pulpal and gingival vessels. This would seem to be a rather rash procedure to carry 
out upon a tooth already injured and hardly to be conte.mplated as a prophylactic 
measure against future injury. 

A similar result is, however, often obtained in the case of fracture of the root of a 
tooth, and such teeth,^often do better than those where the crown alone is fractured. 

[Radiographs were then shown of various teeth which had sustained injury, illustrating 
the favourable result which was often obtained in fracture of the root as a result of tne 
establishment of a collateral circulation through the line of fracture' (Brit. Dent. J., uwi 
71, 62) and sometimes in other cases as a result of calcification of the entire puiP 
chamber (Brit. Dent. J., 1941, 70, 369).] 

It is true tliat when infection reaches the pulp from a carious cavity there is an 
endeavour on the part of the pulp to wall it off. This endeavour is, however, usually 
unsuccessful, extension of the pulpitis occurring later even though the pulp remains 
comfortable and vital for a time. 

tpiinical results from capping an exposed pulp are on the whole disappointing. The 
most hopeful course in carious cavities would seem to be to avoid exposure in tnose 
cases when the pulp is thought to have a chance of recovery, leaving a sedativ’e dressing 
for a time whilst further deposits of secondary dentine are "laid down. • 

Mr. K. Strauss: \Vhat interested me especially were the slides Mrs. Lindsay showe^ 
demonstrating the results of Mr. Manley’s experiments with the implantation of oemin 
dust in' the dental pulp. 

My attention was directed first to similar investigations, carried out by 
Neuwirt of Prague and published in ‘‘Zubni lekarstvi” (1928) and in the 
Stomatologie (1933), amplified by personal communications. Mr. Manley’s slides ap^“ 
to confirm Prof. Neuwirt’s findings most satisfactorily. Numerous papers by reiama 
(Moscow, 1932), Hellner (Stockholm, 1930, 1933) et al., arrived at similar conclusions. 

Por practical purposes, the choice rests between one of the following preparations: tl) 
Autogenous dentine dust, i.e. dentine dust obtained from the tooth to be treatea iiseo, 
(2) heterogenous dentine dust, i.e. dentine dust which has been prepared in advance aou 
stored for future use; (3) a commercial calcium hydroxide preparation "Calxyl 
dust appears to be giving the best results. 1 preoare and use heterogenous 
for my own cases. It is important that no other drug, except for a 3% hydrogim P®rox>u 
solution must be employed. Neither escharotics, such as phenol or creosote derivative|, 
nor alcohol or other irritating or dehydrating drugs must' be brought into contact wu 
the pulpal tissues. 

I have employed in my own practice this so-cdlled “biological" pulp t^d^ldient ex- 
clusively for the last eight years, in the case of exposures as well as of root treatmeiu. 
with the most gratifying results. 

Mr. Stewart Ross said that the whole oroblem of root canal therapy as -n't 

the exposed vital pulp, rested on the one' salient fact that bacteria were always 
in the pulp chamber of every tooth with an exposed carious cavity. . 
surrounding dead dentine and patent tubules, it was almost an impossibility to destroy 
all , the organisms without destroying the pulp. Strong antiseptics injured the denrai 
connective tissue of the pulp, thereby presenting the remaining organisms whicn ™®y‘ ' 
ably survived with a fruitful field in which to grow and multiply. The only sure vw 
to destroy the bacteria was to kill the nuln, having first cauterized the cavity and our 
out the pulp tissue by means of the electric hot point. Mr. Stewart Ross drew drmniiu 
to Sir Frank Colyer’s pictures shown by Mrs. Lindsay of an elephant’s tusk, "'b'®]’ ‘lup 
sustained an injury, and new dentine was shown to have been laid down towards u 
growing end of the tooth. He pointed out that this was not a reaction to the brri . 
simply the normal laying down of dentine by odontoblasts in a tooth of persistent gro\ 
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Epithelial Inlays to the Labial Sulcus of the Mandible 
By E. A. Hardy, L.R.e.P., M.R.C.S., L.D.S.E. 

Lv a Casual Communication on a metliod he advocated for skin-grafting the labia! 
sulcus of the mandible Fickling {Proc. R. Soc. Med., 1945, 38 , 199) suggested that the 
incision should be made, not at the junction where the mucous membrane met the 
mucoperiosteum of the alveolus, but where the lining membrane joined the body of 
the lip, “in order that the ‘contraction line’ may develop at the correct level’’. I fullv 
agree with him that this line tends to be the site of great contraction, but differ from him 
in it being the site of election, because in my experience there are disadvantages in this 
position. 

The first disadvantage, though small, is of some importance. The membrane lining 
the sulcus is very loosely attached and when divided at the point he advocated, it does 
not become any more adherent to the alveolus in its new position. We all know what 
it means to fit dentures where the soft tissues are freelv movable over the alveolus. 



Mr. FickUng’s fig. 2, modified to illustrate Mr. Hardy’s te«. Less severe loss of buccal sulcus.- (i) The normal 
point of incision makes the mucous membrane-g^t iunction toe Icre*. (ii) Incision made toward the free •margin of 
the lips so that the mucous membrane-graft junction occurs at a level giiing Ae best fac^ contour. 



FIG. 3 (i). 


FIG. 3 (ii). 


FIG. 4. 


FIG. 1 (ii). 


FIG. 5. 


FIG. 3.— Diagrams show by means of arro^-s the lines of force acting on the mould and affecting the lip at the becinninc? 
(i) and the end (ii) of the first three weeks- after opemiaa when, the swing of the mucous membrane is as fig. 2 (ii) 
FIG. 4.— Arrows show the lines of force acting on the mould, lip and splint when the mucous membrane is swune^ 
advocated by Mr. Hardy and shown in fig. 2 (i). D. Splint. E. Pad of fat. 

. FIG. 1 (H) from Mr. Fidding’s series. 

FIG. 5. — Shows an alternative position of the pad of fat in relation to the prosthesis. 


Secondly, although it is commonly recognized that the whole graft contracts, my 
experience has taught me diat this contraction rakes place mostly over muscle and fibrous 
or scar tissue, less over subcutaneous tissue and least over bone. It follows, then that 
the more of the graft in contact with the bone and the less in contact with ’soft tissues 
especially the muscle and pad of fat of the chin, the easier will be our task when we 
try to control shrinkage. 

Thirdiv, Fickling’s contraction line tends to depress the lip line and the point of the 
chin whilst Gillies’ line tends to elevate it. This drooping Ain necessitates restoration 
Therefore, m the final appliance Fickling restores the contour bv cutting away the 
central position of the mould. In my twenty years’ experience with Sir' Harold Gillies up to 
the beginning of this war I have never found this neccssarv. . 

Let me explain this still further by elaborating Mr. Fickling’s. diagrams. 
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It will be seen on referring to his illustrations that he did not advocate the incisim 
and swing of the mucous membrane from the point li to B' in fig. 2 (i) but from B to B 
in fig. 2 (ii). 

To make it clearer I have shaded in the swing of the mucous inemlrrane in cacli case. 
I agree with him fully that the contraction tends towards an upward thrust of thc.moiiln 
in (i) and downwards in (ii) and also 'agree that there is a marked contraction at nis 
“contraction line’’ BB'. Figs. 3 (i) and (ii) demonstrate by arrows the lines of torce 
(caused by the contraction of the graft) acting in the mould and affecting die lip an 
chin. It will be readily seen how in those early days of the graft there is a grea cr 
tendency to contraction and a serious depression of the lip-line. It will also be oliscnc 
that if B is allowed to contract towards B' too soon so, as to increase groove , ' 
difficulties of removing the bulk of the mould arc greater. I suggest that it iias bccaus 
of this that Mr. Fickling had to reduce the central jiortion of the mould and the iniproi 
ment in profile was due to a return of the lip-line to its proper level. 

The advantages of the other mediod arc demonstrated in fig. 4. Here it wiH be seen ■ 
the lines of force tend to e.xtrude the mould. But as the splint prevents tliis 
kept on the stretch during tliat all-important period, namely, the first three weeks. 
indefinite period, depending on so many factors which we know so well, when contra 
ceases, has in my experience become more determinable. 

The position of the pad in relation to the grafted pocket. All prosthetic 
made to replace loss of hard, bony tissue. When the thumb is placed on the poi 
the normal chin, bone is felt and not the pad of fat; this is in front and above. 
pad of fat, therefore, should be in the same relation to the prosthesis as it 
symphysis menti (fig. 5) and not be in the position shown in Mr. Fickling s ng- i 


Visual Education in Dentistry, [Abstract] 

By Flight Lieutenant H. Mandiwall, M.B., B.S., L.D.S., F.R.P.S., R-A.F. 

The often quoted Chinese prov'erb “A picture is worth ten thousand words , 
out of fashion' now, for a really good picture is worth “X” times more than 
proverb suggests, the value of “X” depending upon tlie quality of the picture 
ultimate use. Visual education should be of paramount importance, as d'C c 
tionists tell us that about 90% of what' we learn passes through the eyes, and also 
what we see is believed to be more authentic and* impressive than what we hear, 

A technical discussion of almost any subject before an average groiip is undcisfood 
only by those who have had training in that field. The same discussion presente 
the usual language, might become clear and understandable to most of us, it a 
pertinent illustrative materials were used. 

In the future the method, rather than the amount, of teaching will matter 
The days arc fast dwindling when the professor came and lectured to the 
by reading ad verbatim lines from his favourite book. The lecturer nowadays usua 
dispenses with his notes and gives as it were a running commentary with the 
aids which impress the mind forcefully and permanently. If we just cast back ■our e) ^ 
to our hooks we must confess that illustrations and drawings conveyed to us much m ^ 
than hundreds of words. Dental knowledge can be imparted in three ways, by the Icctuit^^. 
by books, and by visual aids. Photography will never entirely replace the lecturer 
books but it w’il! materially help both of them to an extent which has nevci oee 
dreamt of in the past. 

The extent to w'hich these valuable aids are used, and the degree of elfectivcness with 
which they will be employed in any teaching situation, will depend alnmst -j 

upon the amount and the quality of the training the teacher has received. **1’,^ ^"■'^'^tlic 
factor retarding the more extensive and the more intelligent u.sc of visual aids is 
inadequate training of teachers to make use of the materials available. 

In the modern school; {a) Visual material will not supplant the textbook or fc.-ichcr 
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but will supplement and increase the effectiveness of the teacher and text. - Hence the 
term “Visual Aids”; (h) visual aids are most effective' when closely correlated with the 
curriculum; (c) the most effective visual lesson is one that is treated as any good lesson 
should be; teachers must prepare for the visual lesson in advance. They should be 
familiar with visual aids before presenting them; (d) the visual materials must be available 
at the precise moment when wanted by the teacher; (e) visual aids should be excellent in 
quality and accurate in detail. Misinformation obtained through visual aid is inexcusable; 
(f) a few appropriate illustrations are better than a score of less related ones; (g) visual 
aids should make accessible in the classroom that which is otherwise inaccessible; (ft) no 
one tvpe or class of visual aid .should be used to the exclusion of others. Each has its own 
use and value. 

While concrete materials are essential in the development of various types of learning, 
the ends of instruction are generalization, understanding, integration, &c. 

Verbalism may be defined as the generic term applied to the use of words without 
appreciation of the meaningful content of the words, or of the meaningful content of 
the context in which they are used. It is to eliminate this verbalism that this paper 
is written. Verbalism may assume any one of many forms. For instance if our sense 
or meaning is known, but if the words are used in another and different sense, the 
outcome is verbalism. In part, verbalism is the result of instruction on an abstract level 
— a level which makes no provision for the depth and variety of concrete experience 
necessarv to give richness to the abstraction. The ancient maxim — the concrete precedes 
the abstract — has been so readily accepted as obvious, that its full significance and 
application to learning have been universally overlooked. That old dictum can be 
re-worded in the light of modem teaching and experience as follows — if the abstraction 
is to possess a richness of meaningful content, the concrete must precede the abstract 
in breadth, depth and variety towards progressive stages of abstraction. 

In mass instruction visual aids must be used to enrich and vary the pupil’s concrete 
experience. 

Whilst motion pictures and lantern slides are valuable visual aids, they are by no 
means the only aids available to the instructor, neither are they the ones most widely 
used in education. A visual aid is any picture, model, object or device which provides 
concrete visual experience to the student for the purpose of (1) introducing, building 
up, enriching or darifj'ing abstract concept, (2) developing desirable attitudes, and (3) 
stimulating further activity on the part of the learner. 

There are a number of visual aids that one can utilize in education. In certain 
situations some will be found to be belter than others. A combination of tvpes are 
frequently desirable. 

For convenience, these various visual aids have been classified as (a) clinical materials, 
(ft) museum material, (c) rnotion pictures, (d) still pictures, (e) graphic materials. The 
idea behind this classification is to show progression from the most concrete to tlie 
least concrete of the visual aids. 

A motion picture is, of course, not a picture of motion at all. Psychologists tell us 
that an image on the retina of the eye remains there appro.ximately 1/1 2th of a second 
after the object itself may disappear from view. This is known as “persistence of 
vision”. If we can arrange, therefore, to remove one picture and substitute another 
similar picture within this period of “persistence of vision”, we can see the picture 
with a feeling of continuity just as we do the motion picture to-day. As the speed of 
projection of movie films ranges benveen 16 frames per second for silent and 24 frames 
per second for sound film, a smooth continuity of a series of still pictures placed close 
together is maintained throughout the length of the film without any break between the 
subsequent pictures. 

Advantages of silent motion pictures.-— By means of slow motion, the student is given 
an analysis of movement, thus enabling him to study the action which would be much 
too rapid for the unaided eye to analyse. To speed im action where necessarv bv use of 
animated drawings, motion pictures can bring before' anv group clear representation of' 
action which would be invisible to the unaided eve. M’ith the aid of a microscope the 
motion picture camera can be used to record and reproduce the normal or abhormal 
action of processes, much too small to be seen bv the baked eve. The cine film mav be 
used to present animated diagrams or statistical data in k way that will makb an 
indelible impression upon the audience. It mav be used to provide a brief survev of 



046 . 


Proceedings of the Boyal Society of Medkim 36 

It will be seen on referring to his illustrations that he did nor advocate the. incisioii 
and swing of the mucous membrane from the point B to B' in fig. 2 (i) bat from B to B 
in fig. 2 (ii). 

To make it clearer I have shaded in the swing of the mucous ineinbrane in each case. 
I agree with him fully that the contraction tends towards an upward thrust of tbc.moiiln 
in (i) and downwards in (ii) and also 'agree that there is a marked contraction at nis 
“contraction line” BIV. Figs. 3 (i) and (ii) demonstrate by arrows the lines of force 
(caused by the contraction of the graft) acting in tlic mould and affecting the hp and 
chin. It will be readily seen how in tho.se early davs of the graft there is a 
tendency to contraction and a serious depression of the lip-line. It will also be ohscnc 
that if B is allowed to contract towards B' too soon so, as to increase groorc C, t c 
difficulties of removing the bulk of the mould are greater. I suggest that it was hccaiise 
of this that Mr, Fickling had to reduce the central portion of the mould and the improrc 
ment in profile was due to a return of the lip-line to its proper level. ... , 1 ... 

The advantages of the other mctliod are demonstrated in fig. 4. Here it will be seen a 
the lines of force tend to c.xtrude the mould. But as the splint prevents tins the ' 
kept on the stretch during that all-important perioci, namely, the first three weeks. • 
indefinite period, depending on so many factors tvhich we know so well, when contrac 
ceases, has in my e.Kpericnce become more determinable. 

T/te position of the pad in relation to the grafted pocket. All prosthetic 
made to replace loss of hard, bony tissue. When the thumb is placed on the pt»n 
the normal chin, bone is felt and not the pad of fat; this is in front and above. ^ 
pad of fat, therefore, should be in the same relation to the prosthesis as it 
symphysis menti (fig. 5)_and not be in the positiitn shown in Mr. Fickling s fig. I 


Visual Education in Dentistry. [Ahtract] 

By Flight Lieutenant H. Manbiwall, M.B., B.S., L.D.S., F.R.P.S., R.A.F 

The often quoted Chinese proverb “A picture is worth ten thousand words”, 
out of fashion” now, for a really good picture is worth “X” times more than what 
proverb suggests, tlie value of “X” depending upon the quality of the picture an 
ultimate use. Visual education should be of paramount importance, as the ' 
tionists tell us that about 90% of rvh.it wc learn passes through the eyes, and also 
what we see is believed to be more authentic and impressive than what wc hear. 

A technical discussion of almost any subject before an average group is understood 
only by those who have had training in that field. The same discussion presente 
the usual language, might become clear and undei'standable to mo.st of u.s, if a 
pertinent illustrative materials were used. 

In the future the method, rather than the amount, of teaching will matter 
The days are fast dwindling n’hen the professor came and lectured to the -stad'^''^ 
by reading ad verbatim lines from his favourite book. The lecturer nowadays usua 
dispenses with his notes and gives as it were a running commentary with the 
aids which impress the mind forcefully and permanently. If wc just cast back nur 
to our hooks we must confess that illustrations and drawings conveyed to us much inot 
tlian hundreds of words. Dental knondedge can be imparted in three ways, by- the lecture, 
by books, and by visual aids. Photography ivill never entirely replace the lecturer or 
books but it will materially help both of' them to an extent which has never bee 
dreamt of in the past. 

The extent to which these valuable aids arc used, and the degree of effectivene.ss 
which they will be employed in any teaching situation, will depend almost out*ru^.^ 
upon the amount and the quality of the training tire teacher has received. 3 he 
factor retarding the more extensive and the more intelligent use of vi.sual ■nds is 
inadequate training of teachers to make u.se of the materials available. 

In the modern school; (a) Visual material will not supplant the textbook or ic.icbcr 



Sectional 
page 17 


Proceedings of the Royal Society of Medicine ' 

Section of Urology 


President— F. McG. Lovghxaxe, F.R.C.S. 

{March 22, 1945] 

Case of Pseudo-Hermaphroditism and Adrenalism.— Joiix Evrsincc, O.B.E., F.R.C.S. 

Present age 19 vears, iO months, the youngest of four. Twins prevalent in mother's 
family. At birth sex uns undetermined. At the age of 3 Mr. Arthur Edmunds operated 
for hypospadias. The child was born with two teeth; tvalked and talked when 9 months 
old. "At 3 vears axiilary and pubic hair were pre.sent. Has .shaved since 9 years old. 
The voice broke at 12 years of age. At age 10 'there was periodic abdominal pain, and 
at age 14 monthlv discharge of blood from the urethra accompanied by headaches and 
more abdominal pain. From age 1 1 onwards has had periodica! swellings of the breasts, 
thought to be mastitis. 

Mentally bright, won a scholarship and matriculated at the age of 16, Preferred 
masculine pursuits and was a good athlete. 

At age 14 there was an attack of acute retention of urine, requiring catheterization. 

In November 1943 more severe abdominal pains sugge.sted to his mother that the 
testicles (hitherto never identified) might be respons'ible Pregnyl injections were used 
as an aid to confirmation of her supposition. 'These seemed to increase the pains and 
justified abdominal exploration for localization of the tesfe.'. At that time the 17 keto- 
steroids in the urine were found to be 75-7 mg. in twenty-four hours. 

My laparotomy revealed female genital organs and I removed the uterus, broad ligament 
and left ovary. "Palpation of the adrenals showed no enlargement hot there seemed to 
be some anchoring of the upper pole of the right kidney, possibly doe to some change 
in the right suprarenal gland. 

On the 9th post-operative day there was severe bleeding from the urethra and distension 
of the bladder. A surgeon colleague drained the bladder and found it contained dear 
urine. The bleeding was therefore from the vagina. Subsequently, endo.scopic visualization 
revealed the opening of the vagina into the urethra .54 in. below- the bladder neck. A 
ureteric catheter was passed into the vagina and 3°o sodium iodide solution introduced. 
Radiography revealed a large pyriform shadow reaching almost to the donte of the bladder 
which was, simultaneously, demonstrated by aero-evstography (fig. 1). 



ane aei^o-stogiam., 5“; sodium iodidrsolutioa^-as inuoduced aidoscooiall^' 
b> ureteric catheter into the tmnute opening where the vagina communicated tvith the posterior urethra SirauItanmnUv 
air was introduced into the bladder through a metal datheier which is seen in situ". ^ 

'pus case is shown to promote discussion as to whether vaginectomv should be performed 
and what tedmtque should -be adopted. There would appear to be no indication for 
smpcA interference with the adrenals, or of the removal of the remaining ovarv, since an 
endocrine balance appears to have been established in this case. There has never been 
evidence of any se.xual psychological problem. 

Sept. — Urol. 1 
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broad topics. With the various tricks of motion picture photography, it can be used 
to clarify impression covering almost .my situation when motion is necessary to convey 
tile message speedily and correctly. By means of the motion picture of animated 
diagrams one can visualize the invisible. 

But the motion picture is, at best, but a substitute for the actual experience. The 
projection of motion pictures requires a more thorough darkening of the room than 
would be necessary for glass slides. Their cost is a serious item and they are perishable. 
Films miKSt be shown two or three times if any real study and analysis of the content 
IS to be achieved. Films are used too often as a substitute for, rather than a supplement 
to, other methods of presentation. 

Evahiatioii of the motion picture pint . — Use motion pictures only where motion is 
necessary and films should not be used unless they m.akc a definite contribution to the 
teaching of the subject. 

Values of motion picture in instruction . — ^Hclps initial learning of concrete factual 
material. Develops thought and reasoning. Helps learning relationships. Makes 
le.arning permanent. Helps to form habits and skills. Develops descriptive and ex- 
planatory re.sponses, imagination and interest. 

Visuaf textbooks , — ^The reading and study of anv trrinted page is a *h'isual modus 
operandi. Beyond the enrichment of a text through good layout and design is the 
possibility of that kind of text which tells its story chiefly or in great part ity the use 
of photographs, illustrations, graphic means and other devices. No amount of good 
visual material will improve the poor text in a book. 

Dental teaching films are only beginning to demonstrate their value. Colour and 
sound have vastly increased their effectiveness and the animated diagram is another 
fairly new technique which is being employed to excellent advantage. Films prepared 
for the lay public would be of a distinctly different character from those prepared for 
dental profession. Above all the production of a dental teaching film 
should be placed in the hands of a photograjiher with competent rriedical and dental 
packground and a knowledge of what can be translated into film language without the 
introduction of unnecessary or unsuitable material. 

Visual education is not merely a matter of persuading teachers to use mechanical 
contrivances in the classroom. Behind the teachers’ work is a whole set of organize 
tional problems. ^ The selective principle in all picture-making is the underlying logic 
of visual symholisrn. At the root of the whole problem of visual sutiply are the twin 
pmcesses of analysis and creation. Visual materials cannot be manufactured to order. 
Iney depend on a contribution of educational, artistic, and technical genius. 

iv T- to the Director of Dental Services, Air Commodore G. Ballaiityne, 

fJ.h.C., for his permission to use the slides .and films shown at tliis meeting. 



Sectional 
page 17 


Vol XXXVIII 
page 649 


Proceedings of the Roycd Society of Medicine 


Section of Urology 

President— F. McG. Loughnaxe, F.R.C.S. 


[March 22, 1945] 

Case of Pseudo-Hermaphroditism and Adrenalism. — Jon.v Evi:ridcev O.B.E., F.R.C.S. 

Present age 19 vears. 10 months, the youngest of four. Twins prevalent in mother’s 
family. At birth kx was undetermined, .-^t the age of 3 Mr. Arthur Edmunds operated 
for hypospadias. The child was born with two teeth; walked and talked when 9 months 
old. At 3 vears axillarv and pubic hair were present. Has shaved since 9 years old. 
The voice broke at 12 vears of age. At age 10 'there was periodic abdominal pain, and 
at age 14 monthly discharge of blood from the urethra accompanied by headaches and 
more abdominal pain. From age 1 1 onwards has had periodical swellings of the breasts, 
thought to be mastitis. 

Mentally bright, won a scholar.ship and matriculated at the age of 16. Preferred 
masculine pursuits and was a good athlete. 

At age 14 there was an attack of acute retention of urine, requiring catheterization. 

In November 1943 more severe abdominal pains suggested to his mother that the 
testicles (hitherto never identified) might be responsible. Pregnyl injections were used 
as an aid to confirmation of her supposition. These seemed to increase the pains and 
justified abdominal exploration for localization of the tesfes. At that time the 17 keto- 
steroids in the urine were found to be 75-7 mg. in twenty-four hours. 

My laparotomy revealed female genital organs and I removed the uterus, broad ligament 
and left ovarv. Palpation of the adrenals showed no enlargement but there seemed to 
be some anchoring of the upper pole of the right kidney, possibly due to some change 
in the right suprarenal gland. 

On the 9th post-operative day there was severe bleeding from the urethra and distension 
of the bladder. A surgeon colleague drained the bladder and found it contained clear 
urine. The bleeding was therefore from the vagina. Subsequently, endoscopic visualization 
revealed the opening of the vagina into the urethra ^ in. below the bladder neck. A 
ureteric catheter was passed into the vagina and 5°o sodium iodide solution introduced. 
Radiography revealed a large pyriform shadow reaching almost to the dome of the bladder 
which w’as, simultaneously, demonstrated by aero-cystography (fig. 1). 



FIG. l.-7-Superimpostd vaginogram and acro-cystogtam. a"; sodium iodide solution was intioduccd endoscopicallv 
by urctenc catheter into the imnute opening where the vagina communicated with the posterior urethra. Simultaneously 
air was introduced into the bladder through a metal tstheter w-hich is seen in situ. 

This case is shown to promote discussion as to whether vaginectomy should be performed 
and w’hat technique should be adopted. There would appear to be no indication for 
suigical interference with the adrenals, or of the removal of the remaining ovary, since an 
endocrine balance appears to have been established in this case. There has never been 
evidence of any sexual psychological jjroblem. 

Sept. — Urol. 1 
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The following cases and specimens were also shown: . r • i- ■ 

(I) Retro-Peritoneal Sarcoma; (2) Hematocele from Rupture of Varix of Tunica Vaginalis, 
(3) Fatty Infiltration of the Ureter. — ;Mr. E. W. Riciiks. 

1945 Replica of Large jUreteric ^.Calculus Removed 1909. — Mr. A. WiLFitm 
Effects of High Spinal Anesthesia on Bilateral Megalo-Ureter. — Mr. How.yun G. H.\xi.es. 
(1) Cutaneous Ureterostomy; (2) Massive Renal Tumour. — Mr. I'kucnck Mu.i.in. 

(1) Polycystic Kidney; (2) Solitary Cyst of Kidney. — Mr. R. H. O. B. Roiun.son’. 
Hydronephrosis witli Large Diverticulum of Renal Pelvis. — W/Cdr. Ai.vswonra-u.syis. 
Gunshot Wound of Prostate and Ejaculatory Ducts. Vesiculograms. — Mr. Huen Uoxosas. 


[April 26. 1945] 


Penicillin in Urinary Infections ' 

By Robert Ckuicksiiakk, M.D., M.R.C.P. 

L.C.C. Group Lnborotory, Haiitpslead, Loiuloii 
The advantages of penicillin in the treatment of infection arc its great activity .agaiiBt 
most Gram-positive bacteria and the Gram-negative diplococci, an activity whith is mi ^ 
paired by the presence of blood or pus or massive infection, and its almost complete lac 
local or systemic toxicity. Its disadvantages .arc its instability in weak solutibns 
oxidizability rather than hcat-labiliiy, its inactivation by acids and alkalis (R is f 
affected by a range of pH from 5-0 to 8-0), and its rapid excretion so that continuous, 
frequent intermittent, administration parcnterally is necessary. For the best 
use of the drug, it is advisable first to find if the infecting organism is penicilliiTucnsi 
(this is particularly advised in staphylococcal infections for 10 to 20% oi-Sltip"' flu 
strains are resistant), and, when treatment has been instituted, to test penicillin-Ie'C * 
blood and urine. (The appropriate laboratory methods were described.) Excretion no 
be considerably delayed if there is kidney disease. Patients (in penicillin-therapy *) 
show some febrile reaction and the temperature chart may not be a reliable gnme to 
patient's response. Occasionally patients develop allergic reactions, c.g. skin-rasWs- 
penicillin or contained impurities. . . 

Urinary infections may be divided into two groups in regard to the iudications 
penicillin-therapy. In the first group arc staphylococcal infections, occurring cithei ii 
parenchymatous infection of the kiclnev secondary to some focus elsewhere in ^ ' , ''jj 
or as a staphylococcal cystitis. Staphylococcal renal abscesses going on to renal earbui'^^ 
or perinephric abscess have not been common in the intcr-war period but this type 
infection was prev.alent at the end of the 1914-18 war, probably as a complication i>^ 
wound osteomyelitis, &.C.7 and it may .again become more common. Diagnosis is ussiR” 
by finding Staph, aiirjeiis in the urine and by the presence of leucocytosis. For sudi 
condition, penicillin-therapy (say, four daily" injections of 20,000 units at four-lioi®) 
intervals) should be instituted as early as possible. Staphylococcal cystitis is often .a I*’''; 
grade infection due to Staph, alhus, but it is very resistant to other therapies and r;’! 
re.spond to either systemic or local penicillin. TrcarmeiU of staphylococcal infections'"'" 
penicillin .should be continued for some days after clinical and" bacteriological cure'’" 
account of the tendency to relapse. 

The organisms responsible for the great bulk of urinary infections— the coliform gro"!’' 
proieus, pyocyaiietis and Str. fwcalis — arc classificd among the penicillin-resistant b.icU’U"- 
But it should be remembered that penicillin is grcatlv concentrated in the urine so that 
on a daily dos.age of 60,000 to 100,000 units and allowing for a 50w urinary excrctio" 
of penicillin, concentrations of 20 to 40 units per c.c. are to be expected. Helmholtz .'ll"' 
Sung [1] have lately shown that Str. fwcahs is inhibited m vitro by a concentration of 3 
units of penicillin per c.c. of urine at pH 7-6, B. proteus by 8 units, and certain coliform 
bacilli by 15 to 30 units: B. aerogenes and pyocyaiieiis resisted concentrations o'ver 60 uni's 
per c.c. Thus penicillin might prove beneficial in urinary infections due to Str. fxcalih 
some coliform strains and proteus which resist sulphonamide therapy Non-specifK’ 
urethritis might also respond to peniciljin. From experience in the tre.atment of eonorr- 
hoea systemic rather than local pemcillm-tberapy ts indicated in the.se infections 
’ ' • REFERENCE 
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Sulphonamides in Urinary Disease 
By J C. Aixswohth-Davis, Wing Comm.nnder, R.A.F.V R 
The introduction of sulphonamides has proved to he the greatest advance v'e-t made in, 
urmarv disinfection, and, of .the many varieties. I have fo md th.it sulpi,.a„tiaz„,c is per- 
.urinai) . Cui, hath azoic has a. number of .synonyms which include iM S' B 

Ctol B.P. 2090. Eleudron, and Ncostrcps.an."''^ 
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Indications. — Sulpliathiazole can be used both for acute and dironic infections of the 
urinat)- and genital tracts, and acts most powerfully on organisms of dte coli t)-pe, 
streptococci (other than fxcalis) and gonococci. It acts less powerfully on staphylococci, 
B. proteus, and pyocyaneus, and not at all on Str. fiecaJis. 

Basic principles.~{l) It is of great imponance for the initial dose, or, better still, the 
initial two doses to be large in order to obtain tlte maximum concentration of the drug 
in the blood-stream in the smallest possible space of time, and, if the infection is very 
acute, it is nise to give the first dose intravenously. 

(2) Sulphathiazole should be administered four-hourly for at least two days and, unless 
there arc strong reasons to the contrary, the patient should be wakened up at night for 
this purpose. 

(3) A white blood-count should be done before beginning the course and repeated on 
alternate days in order to guard against agranuloq-tosis. If there is a rapid fall to under 
4,000 the drug should be discontinued and a differential blood-count performed. 

(4) The fluid intake during treatment should be increased to at least five pints in the 
twenty-four hours in order that the urinary output is maintained at 3 to 4 pints at least 
and, to ensure this, all urine should be passed into a urinal and measured and charted. 
Should the output fall below 2 pints, with pain in the loin and hasmaturia it suggests 
blocking of the renal pelvis or ureter and calls for an immediate cessation of treatment. 

(5) Sulphathiazole is more soluble in alkaline than in acid urine and, therefore, it is 
essential to prescribe alkalis by mouth at. least three times a day in order to diminish 
the likelihood of crystallization in the upper urinary tract. Incidentally the drug is more 
fully ionized in an alkaline urine and, consequently, more effective. 

(6) It is no longer necessary to withhold sulphur-containing foods such as eggs. ' 
Administration. — For oral administration, sulphathiazole is prepared in gramme 

tablets which arc best crushed and added to an alkaline mixture containing 20 grains 
each of sodium bicarbonate and sodium citrate in '/■< oz. of peppermint water and flavoured 
with 10 mm. of spirits of chloroform. 

For intravenous use, the sodium salt of sulphathiazole is used, which is supplied as a 
dry powder in ampoules containing the equivalent of 1 gramme. The contents of an 
ampoule are dissolved in 10 c.c. of sterile distilled water immediately before use. Every 
patient undergoing sulphathiazole therapy should be provided with a chart on which die 
doses are clearly marked together with the times that they should be given. This chart 
represents a full course of sulphathiazole for a moderately severe infection in an adult. 
With the exception of the first two doses, which consist of ttvo grammes each with a four- 
hour interval, the course consists of 1 gramme, or 2 tablets, four-hourly for forty-eight 
hours, 1 gramme six-hourly for forty-eight hours, and finally I gramme "eight-hourly for 
forty-eight hours which makes a total of 29 grammes spread over six days. The day and 
time are entered against the doses and there are additional columns for the fluid intake, 
whether by oral or some other route, and the output, which should include not only 
the amotmt of urine passed, but also any fluid lost by vomiting and bowel action. There 
is a column on the left hand bottom comer for the leucocyte count both before the course 
and on alternate days. For severe infections endangering life the doses should be 
increased by 50%, that is to say grammes instead of 1 gramme and an intravenous 
injection of from 2 to 4 grammes as a preliminary measure. 

For mild infections or for prophylaxis against “urethral" fever, w'hich may follow- 
decompression of the bladder by an indwelling catheter or per-urethral resection of the 
'prostate or some other procedure, the doses should be diminished by 50%. That is to 
'/- gramme is given instead of 1 gramme. For children up to 3 years the dose is 
one-third, from 4 to 10 years half and from ll to 15 years two-thirds, respectively, of 
the amount given to adults. 

Complications and their treatment. — Apart from nausea, headache and cyanosis, which 
do not need any special treatment, there are three main complications which call for immed- 
iate stopping of the drug. These are primary or acquired hypersensitivity, agranulocytosis, 
and blowing 'of the renal tubules, pelves and meters with crystal's. 

Primary or acquired hypersensitivity (or drug fever) is shown bv rise in temperature 
during treatment or within twenty-four hours of its cessation. If the course is a first one, 
fever rarely appears before the eighth day but may come on much earlier if previous 
courses have been given. It is sometimes tUlBcult to distinguish it from the fever due to 
the infection, unless other physical signs point to the latter. With a true drug fever the 
temperature will fall abruptly w hen the sulphathiazole is stopped, while a rise in tempera- 
ture some days after the end of the course indicates a li.ghting up of the infection and 
calls for another course of treatment. 

r Agrtinulocytosis.~A mild degree of leucopenia, alone, need cause no alanii. but with 
a rapid fall to below .4,000 per c.mm. the drug must be stopped and a differential leucocyte 
count made. If the white count falls to below 2,500 per c.mm. the condition should be 
Sept. — Urol. 2 
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The following cases and specimens were also shown : 

(1) Retro-Peritoneal Sarcoma; (2) Haematocele from Rupture of Varix of Tunica Vaginalis; 

(3) Fatty Infiltration of the Ureter.^Mr. E. W. Ricuk.s. 

1945 ’Replica of Large .JJreteric;, Calculus Removed 1909. — Mr. A. Wilfiud Adams. 
Effects of High Spinal Anassthesia on Rilatera! Megalo-Ureter. — Mr. How.vk’d G. Hanlev. 
(1) Cutaneous Ureterostomy; (2) Massive Renal Tumour. — Mr. Terence Mieein. 

(1) Polycystic Kidney; (2) Solitary Cyst of Kidney, — Mr. R. H. O. B. Rown.son. 
Hydronephrosis with Large Diverticulum of Renal Pelvis. — W/Cdr. Ainswortii-Davis. 
Gunshot Wound of Prostate and Ejaculatory Ducts. Vesiculograms. — Mr. Hugh Donovan. 

{April 26. 1945] 

Penicillin in Urinary Infections ' 

By Robert Ckuickshank, M.D., M.R.C.P. 

L.C.C. Group Laboratory, Hampstead, London 

The advantages of penicillin in the treatment of infection are its great activity, against 
most Gram-positive bacteria and the Gram-negative diplococci, an activity which is unim- 
paired by the presence of blood or pus or massive infection, and its almost complete lack of 
local or systemic toxicity. Its. disadvantages arc its instability in iveafc .'solnfihns tine to 
oxidizability ratber than hcat-labilirv, its inactivation by acids and alkalis (it is not 
affected by a range of pH from 5-0 to 8-0), and its rapid excretion so that continuous, or 
frequent intermittent, administration parentcraliy is necessary. For the bwt clinic.'il 
use of the drug, it is advisable first to find if the infecting organism is pcnicillin-.sen.sitiv'c 
(this is particularly advi.sed in staphylococcal infections for 10 to 20% of- Staph, aureus- 
strains are resistant), and, when treatment has been instituted, to test potUcillin-levcls in 
blood and urine. (The appropriate laboratory methods were described.) Excretion may 
be considerably delayed if there is kidney disease. Patients on penicillin-therapy may 
show some febrile reaction and the temperature chart may not be a reliable guide to the 
patient's response. Occasionally patients develop allergic reactions, c.g. skin-rashes, to 
penicillin or contained imparities. 

Urinary infections may be divided into two groups in regard to the indiemions for 
penicillin-therapy. In the first group arc staphylococcal infections, occurring cither as a 
parenchymatous infection of tlic kidney secondary to .some focus elsewhere m the body, 
or as a staphylococcal cystitis. Staphylococcal renal abscesses going on to renal carbuncle 
or perinephric abscess have not been common in the inter-war period but this type o 
infection was prevalent at the end of the 1914-18 war, probably as a compljeatipn o 
wound osteomyelitis, &c.r and it may again become more common. Diagnosis is assistc 
by finding Staph, aureus in the urine and by the presence of leucocytosis. For sue t » 
condition, penicillin-therapy {say, four daily injections of 20,000 units at foiu-houi y 
intervals) should be instituted as early as possible. Staphylococcal cystitis is often a oi 
grade infection due 'to Staph, albus, but it is very resistant to otlier therapies and nny 
respond to either systemic or local penicillin. Treatment of staphylococcal infections wi 
penicillin should he continued for some days after clinical and bacteriological cure on 
account of the tendency to relapse. 

The organisms responsible for the great bulk of urinary infections — the coliforni group, 
proteus, pyocyaneus and Str. Jxcalis — are.classified among the penicillin-resistant bacteria. 
But it should be remembered that penicillin is greatly concentrated in the urine so tna 
on a daily dosage of 60,000 to 100,000 units and allowing for a 50% iirin.ary c.vcretion 
of penicillin, concentrations of 20 to 40 unit,® per c.c. are to be expected. Helmholtz anc 
Sung fl] have lately shown that Sir. f.-vcalts is inhibited in vitro by a conccntr.ition oi i 
units of penicillin per c.c. of urine at pH 7-6, /). proteus by 8 units, and cermin coliform 
bacilli by 15 to 30 units; B. aerogenes and pyocyaiictis resisted concentrations over 60 units 
per c.c. Thus penicillin might prove beneficial in urinary infections due to Sir. fatcaUs, 
some coliform strains and proteus which resist sulphonamide therapy. Non-spcciiic 
urethritis might also rc.spond to penicillin. From experience in the treatment of gonorr- 
hoea, systemic rather than local penicillin-thcrapy is indicated in thc.se infection.s. 

REFERENCE 
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Sulphonamides in Urinary Disease 
By J. C. Aixswouth-Davi.s, Wing Commander, R.A.F.V.R. 

The introduction of sulphonamides has proved to be the greatest advance yet made in 
iirinarv di.sinfcction. and, of .the manv varietie.s, I have, found that sulphnthiazole is per- 
haps the most useful. SulphathiazoU' has a. number of synonyms which inchidc M & li 
760 Cibn 3714 Cibazol, Tliiazamidc. B.P. 2090, Elcudron, and Neo.strcp.san. 
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DISCUSSION ON URINARY CO.MPLICATJONS OF PREGNANCY 
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S- D., aged 21, primtpata. SO weeks pregnant. Intravenous pyelogram at do minutes. 
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regarded as an agranulocytosis, especially if the neutrophil leucocytes drop to below 
1,000 per c.mm., and if there is pyrexia, lassitude, headache and sore or ulcerated throat. 
This complication is more likely to occur when treatment is prolonged to over fourteen 
days of continuous suiphathiazole therapy. Apart from stopping the drug, treatment 
consists of copious fluids and repeated transfusions of fresh blood. ‘ 

Blocking of the renal tubules, pelves and ureters is due to the deposition of crystals of 
suiphathiazole. It is one of the less soluble of tlic sulphonamides and crystallization is 
more likely to occur in the presence of partial obstruction in the urinary tract or if tlic 
patient is vomiting or sweating. To prevent this complication the fluid intake is increased 
to at least 5 pints' in the twenty-four hours, in order to keep the kidneys thoroughly 
flushed out, and alkalis are given, as suiphathiazole is more soluble in' alkaline urine than 
in an acid one. 

Urinary blockage may occur at any time during treatment, and has been known to 
follow' small amounts of suiphathiazole sudi as 5 to 10 grammes by mouth or even one 
large preliminary intravenous injection. The finding of cry'stals in the urine, though an 
indication for caution, is not a bar to a-eatment providing the m-inary output is^ satis- 
factory and there is no renal pain or htematuria. 

Symptoms and signs. — (1) Pain — which may take the form of renal colic or renal aching 
or may be felt vaguely all over tlie abdomen. It is sometimes difficult to distinguish 
the pain of a crystalline block from tlte pain whiclr maybe present from a renal lesion 
being treated with suiphathiazole. (2) Oliguria and anuria: The urinary output may fall 
and, in some cases, may cease altogether. (3) Hasmaturia — whicli may be microscopic or 
macroscopic and (4) A rise in blood urea sometimes to 200 mg.% or even more. 

Treatment . — Should one, or more of these signs be present, the drug must be stopped 
immediately and the fluid intake by mouth increased to 10 pints in tlie twenty-four 
hours, providing dtat complete suppression has not occurred. 'Warmtli is applied to both 
loins by hot-water botdes or by short-wave therapy. In early cases these measures arc 
usually sufficient to raise die urinary output and to re-establish normal urinary function, 
but if there has been marked oliguria for twenty-four hours, or complete anuria for 12, 
especially if vomiting is occurring, four addition'al methods of treatment are available. '' 

A. Massage . — In the absence of special apparatus, the lower ends of die ureters ,arc 
massaged per rectum in the knee-elbow position, after which the patient .is turned on to 
his back and the kidneys and upper ureters. massaged from above downwards as suggested 
by Major Flynn. One-fifth normal saline ivith 4% glucose, as suggested by Naunton 
Morgan and Avery Jones, are then administered by intfavenous drip. Should this not 
have the desired effect, further massage is carried but. Morphia may be given for pain. ■ 

B. Ureteric catheterization . — ^After antesthedzing the urethra, preferably with 0-5% 
cocaine-bicarbonate solution, one or both kidneys are catheterized, though this is often 
difficult as gritty ■ obstruction may be encountered in the ureters and catheterization 
only possible on the relatively less obstructed side which, however, suffices a.s a life-saving 
measure. The renal pelvis or pelves are washed out with 2'5% sodium bicarbonate 
solution until the return flow is clear, and the catheter left in situ, after remoring the 
cystoscope, until the urinary flow is fully re-established. 

The result of this treatment is often dramatic and tlierc is no subsequent renal damage. 

C. The ureteric corkscrew (see Brit. J, Stirg., 1943, 31, 34). This consists of a spiral wire 
ending in a knob distally, to prevent laceration of the ureteric wall, and continuous widi 
a long straight wire proximally ivhich passes through a stout ureteric cadieter. The 
distal end of the wire is welded to a mount, ivhich tops die catheter, and its pro.vimal end 
to a milled thumbscrew to facilitate rotation. 

It was Hamilton Bailey who first suggested to me the use of this instrument in sulpha- 
thiazole anuria, and, accordingly, if ureteric catheterization fails on account of gross 
obstruction in the ureter, an operating cystoscope is passed and the ureteric corkscrew 
is inserted first into one ureteric orifice and then into the other. Ureteric meatotomy will 
not be found necessary. By a process of gentle onward pressure and clockwise rotation, 
the corkscrew will usually be found to pass above the obstruction and, on withdrawal, 
will bring with it into the bladder a mush of suiphathiazole crystals, blood and mucus. 
If successful on one or, better still, on both sides, intravenous one-fifth normal saline 
with 4% glucose is given straight away. 

D. Nephrostomy . — If the foregoing mediods fail, unilateral or bilnternl nephrostomy 
and pelvic lavage with 2-5% sodium bicarbonate solution must be carried out as a life- 
saving measure and followed by intravenous fluids. 

Summary 

Although sulphonamide therapy constitutes .perhaps the greatest advance in the treat- 
ment of urinar)’ infections it is important to tiy .and prevent the po.ssihle uriuaiy corapli- 

atiou, Iretpieiit white blood counts, iucre.ascd fluid iiit.ake > 
'-four hours, and alkalinization of the urine, 
is form of thfra|)y the Medical Re.search Council \\ ar 
idical use of sulphonamides makes useful reading. 
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DISCUSSION ON URINARY COMPLICATIONS OF PREGNANCY 

Mr. J. Gabe [Abndged\: As early as the third month of normal pregnancy changes 
take place in the upper urinary tract, gradually becoming progressive and most marked 
in the later months and rapidly retrogressing in the puerperium. They occur more 
frequently and are generally more pronounced in the right kidney and ureter than in 
the left. Part of this difference is accounted for by the anatomical relations of the 
right ureter, which, crossing the common iliac vessels almost at right-angles, lies in a 
position more exposed to pressure by the gravid uterus than the left, which enters the 
pelvis almost parallel to the vessels. 

The anatomical changes most frequently seen are dilatation of the calices, the pelvis 
and the ureter as far down as the pelvic brim. The abdominal ureter is frequently 
elongated, and may become tortuous, kinked and laterally displaced. Its diameter in- 
creases, varying from 1 cm. to over 2 cm. Kinking usually affects the upper third of 
the ureter and. may. be so marked as to obstruct ureteric catheters {see fig.' 1). Bands of 
fibrous tissue have been found between the kinks, most evident when there has been 



FIG. I. — S. D., aged 21, prixnipajra. 30 weeks pregnani. Intravenous pyelogram at 3D minutes. 

infection during pregnancy. Hofbauer described marked hypertrophic changes in the 
outer muscular layer of the pelvic ureter, the so-called sheath of Waldeyer, affecting the 
lower 3 to 6 cm. This thickening of the ureter can sometimes be detected on vaginal 
e.\amination. 

Even before the uterus is large enough to exert pressure, certain physiological changes 
occur, viz. atony, relaxation and stasis. These may precede visible pyelographic 
changes, and are generally regarded as being due to the action of hormones elaborated 
by the placenta. If the urine of pregnant women is injected into virgin rabbits, changes 
are produced in the urinary tract of these animals similar to those which occur in the 
pregnant animal. Van Wagenen and Jenkins in experiments on pregnant rhesus 
Sept.—Joskt Di3. No 2. 
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monkeys removed tlic foetus Ijy abdominal .hysterotomy, without disturbing the 
placenta, and found that the typical pyclographic changes in pregnancy which had 
already occurred, remained and even increased. When the placenta was removed rapid 
retrogression took place. 

In the human subject Traut, McLanc and Kuder found progressive decrease in die 
peristaltic activity and tone of die ureters , between the 6di and 8th months with 
gradual recovery of tone prior to parturition. Hundley and his co-workers, by giving 
large doses of progestin to non-pregnant women, diminished ureteral peristalsis. The 
amount of prolan B and (cstrin excreted in the urine of pregnant women increases as the 
pregnancy advances. Hundley suggests that prolan B is responsible for die atony and re.strin 
for the hypertrophic and vascular changes taking place in the ureter. >. 

The stasis and atony which occur are the perfect prerequisites for infection and -it is 
remarkable that this does not occur more often. Residual urine is found in both 
renal pelves. Average figures in primipara: vary from 35 to 50 c.c. for the right and 
are about 30 c.c. for the left. In niultipara; the figures are definitely less. Stasis occurs 
in 73% of primiparas and 45% of multipart and when excessive may cause temporary 
renal impairment; but as a rule the total renal function is unaffected, there are no 
changes in the blood chemistry, and renal cortical changes do not occur. 

After normal pregnancy retrogressive changes occur in 60% of women within two 
weeks of delivery and intravenous pyelograms are usually normal by the lOth day of 
the puerperium. Ureteral atony takes longer to recover and may persist for a fortnight 
and even two months. Return to normal may be delayed still further and may not 
take place if thei'c has been preceding pyelonephritis. Delay in retrogression may be 
due to scarring and infiltration of the walls of the pelvis and ureter. The normal 
pregnancy changes occur also in tlte presence of anomalous kidneys and other patho- 
logical conditions. Most pre-existing hydronephroses become larger and retrogressive 
changes in them are slow and often incomplete. • - 

As pregnancy progresses the bladder becomes, flattened from above downwards, In 
cystograms it is often saddle-siiaped. Cystometric studies reveal lop of bladder tone 
and increased capacity, resembling closely the changes which occur in the upper tract. 
When atony is present renal pelvic pressure is found to be directly proportional to 
the bladder pressure. 

Cystoscopic appearances . — In non-pregnant women the ureteral effluxes occur on an 
average about six times a minute. During pregnancy, esiredally during the time atony 
and stasis are most marked, effluxes are generally infrequent and the intervals between 
them may be prolonged from five to fifteen minutes. Feeble effluxes are commoner on 
the right side than the left, and arc more usual in primipara; tlian in multiparae. I here 
is delay in excretion of dyes and of compounds used for intravenous pyelography, 
Residual urine is found in 64% of parturient women and this, togedier with atony, is 
a frequent cause of retention in the puerperium, especially if labour has been pro- 
longed. In most women bladder atony passes off by the third day. 

Pyelonephritis. — Well over half the cases of pyelonephritis occur in women uidi 
various renal and other abnormalities in the urinary tract ante-dating pregnancy. When 
an attack clears up completely the chances of a recurrence in a subsequent pregnancy are 
I in 5, but if the urine remains infected the risk is greater, namely, 1 in 2. In per- 
sistent infections of long duration, especially with evidence of renal damage, ^ 

should be forbidden. If infections clear up completely it would be a wise policy 
wait anything from six months to two years before .further pregnancy i.s contemplate. 
Operations on the kidney should ahvays be the last resort and be reserved for cases w'l 
serious complications. Corrective surgery after pyelonephritis is resen'cd for ‘‘’“f- 
conditions as ureteral stricture, which can be dilated bv cystoscopic methods, and o 
adhesions and kinks of the upper ureter and renal pelvis. Decapsulation, nephrostom, 
and nephrectomy 'each have their indications. " . • be 

Ureteral catheterization still has a place in treatment. Stasis and dilatation 
relieved by a ureteric catlietcr left in for two to three days. Following its use, 
several fatal cases have been recorded of uretcro-artcrial fistula between the urctci 
the common iliac artery. , 

Bladder complications. — The bladder may suffer injury during labour and on , • 
scopy will show oedema and ecchymoscs. " . • j • Inbour 

Cystitis may be due to pre.ssure of a retroverted gravid uterus, injury during u ’ 
careless catheterization, and following pelvic cellulitis. Infection may ascend o 


upper urinary tmet. 


Treatment depeiids on the infecting organism. The worst oaso* 
■ - - - --- - ^ „.itb vesico-vaginal fistula. 


lead to devitalization and slongliing and will end up witn '“‘‘-""‘‘S', “wider' full 
Rupture of the bladder usually results from operative interference follows for- 

but may he spontaneous or may follow sloughing. Vesico-vaginal inpinre 
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ceps or operations on the foetal head in difficult labour. Intniperitoueal rupture usually 
involves the upper posterior pan of the bladder. It may be spontaneous, due to over- 
distension, but more ' commonly follows sloughing.' Treatment of intraperitoneal rup- 
ture is immediate abdominal section, suture of the rent, and drainage. 

Urinary calculus . — Space does not permit a detailed account of urinary calculus, 
occurring during pregnancy. 

If a woman is known to harbour a calculus she should be advised to have it removed 
before embarking on any future pregnancy. The condition is distinctly uncommon. 
Calculus in the urinary tract is commonest in the years between 30 and SO, whereas 
•the majority of pregnancies occur before 30. 

Vesica! calculus complicating pregnancy is very rare. A large calculus has been 
known to obstruct labour. 

Suppression of urine, due to impaction of bilateral calculi or unilateral impaction 
with suppression on the other side, requires immediate treatment, both systemic and 
operative. 

Tuberculosis of the urinary tract . — Tuberculosis of' the urinary tract complicating 
pregnancy is infrequent and usually presents itself as a sterile pyuria. Although preg- 
nancy is occasionally tolerated surprisingly well, most cases are definitely made worse 
by it. The symptoms exacerbate, the renal function deteriorates, and pyeiographic 
films show increasing destruction. 

Neoplasms . — Neoplasms of the urinary tract complicating pregnancy are rare. 
Adenocarcinomata and atvpical tumours of the kidney have been described. 

Solitary kidney . — The commoner causes are congenital unilateral kidney and previous 
nephrectomy for tuberculosis, hydronephrosis and congenital malformations. Less com- 
mon causes follow nephrcctomv for tumour, calculus and chronic infection. If the 
kidney is healthy it undergoes the usual pregnancy changes; if not, these arc modified 
hy whatever condition is present. After nephrectomy for tuberculosis, provided thiee 
years have passed and there is no evidence, after careful investigation, of involvement 
of the other kidney, pregnanev may be permitted. Following nephrectomy for non- 
tuberculous infections a woman should waif at least si.v months before contemplating 
pregnancy. In tire presence of an abnormal solitary kidney, pregnancy is absolutely 
contra-indicated, and should it occur therapeutic abortion and' et en sterilization may 
be required. If the solitary kidnev was normal before pregnancy it usually maintains 
its function very well, unless complications arise. These actually are no more frequent 
than in women with two kidneys. If pyelitis or toxtemia supervene, pregnancy should 
be terminated forthwith in the inferests' of the mother. In er ery case where pregnancy 
is allowed to continue, constant supervision is necessary. 

Conclusion. — I tvould strongly advocate a full urological investigation in all cases with 
a previous history of urinary disease, and for all patients slow to recover from an attack 
of pyelitis or who readilj' relapse. If we are to prevent some of these complications, 
which are known to lead to , chronic ill-health and even invalidism, we must obtain 
closer co-operation between the general practitioner, the obstetrician, and the urologist 
than has been the case in the past. As routine measures microscopic and bacteriological 
examination of the urine and an increasing use of intravenous pyelography are minimal 
requirements. 

I desire to acknowledge my indebtedness to Miss Amy Fleming for her great helo and 
her continued interest while writing this paper. 

. Miss Gladys Dodds; Pyelonephritis, or as it is move often called pyelitis, i.s a common 
complication of pregnancy. It is of interest both to the obstetrician and the urologist 
and one in which the workers in these two specialties must co ojjerate if the final 
effects of the disease which has started in pregnancy are to be elucidated. The early 
stege of the disease is seen by the obstetrician and I propose to tel] you of some 
Mseryations made on 287 cases of antenatal pvelitis admitted to University College 
Hospital during the years 1927 to I94-k 

The average age of the 287 patients with antenatal pyelitis was 25-4, whereas the 
average age of 500 consecutive antenatal patients was 28-4. The disease is therefore 
one of the younger pregnant woman. This is correlated with the finding that the 
disease is commoner in primigravidie than in multiparie. 185 of the patients were primi- 

gravidie and 102 multipara; (9 of the multipar.e gire'a historv of pvelitis in a previous 
, pregnancy). i b ... e 

History of previous urinary infection . — Of the 287 patients only 38 gave a history of 
IwcMous kidney disease. 18 were primigravida:, 4 of whom had had acute pyelitis 
pre^a their marriage. 9 of the 20 niiiltipara; had had pyelitis during a previous 

Clinical course of the disease. — ^The onset is sudden in the majority of cases with 
ru e stabbing pain referred to one or other side of the abdomen, often associated with 
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an attack of shivering,' occasionally with frequency of micturition, and still less often 
with vomiting. The acute stage lasts a few days in the majority of patients and there- 
after with treatment the patient’s general condition improves, the. temperature subsides, 
the patient feels well and is symptomatically cured. The' urine may or may not still be 
infected. 

In a small number of cases, 30 (10-4%) in this .scries, the disease runs a more un- 
favourable course, the temperature may remain high, the, general condition of the 
patient may not improve, the quantity of pus in the urine may not diminish, antemia 
may develop as a result of the prolonged -sepsis, or jaundice may occur or evidence of 
renal failure may supervene; either diminished excretion of urine may be noted or 
increase in the nitrogen content of the blood may be found. Dilatation of the kidney 
pelvis and of the ureters may be marked, and the excretion of intravenous dyes and 
pyelography media delayed. 

Immediate progifosis. — (a) Mortality: Of the 287 patients two died after the preg- 
nancy had terminated — one the day after spontane'ous premature labour at the 29th 
week and the other nine days after hysterotomy at the 23rd week. 

Both these patients had been ill for several iveeks before admission to hospital, one 
eleven iveeks and one seven week.s. "At ' post-mortem examination in one there was a 
mild degree of pyelonephritis with only slight dilatation of the kidney pelves and no 
dilatation of the ureters; in the other there was a pyelonephritis with acute inflamma- 
tion of the kidney pelvis ^nd ureters. . The right ureter was slightly dilated. 

Death in these two cases probahly occurred because of delay in receiving effective 
treatment. 

(6) Cure rate during pregnancy: The patients considered in this series may be 
divided into three groups according to the routine method of treatment in use at the 
time of admi,ssion. The first group, the earlier patients, 186 in number, were treated 
by large doses of alkalis, occasionally by acids’ and hexamine and only 4 {2'1%) 
patients had sterile urine during the pregnancy. The. second group consisted ol 37 
patients — they were treated by ketogenic diet or by mandelic acid. 5 (13-5%) pauents 
had sterile urine after treatment during pregnancy, although in' many of the remaining 
32 patients the growth of organisms tvas less profuse than it had been before treatment 
was given. The third group consists of the 64 patients treated by sulphpnamides. in.^ 
36 (56-2%) of these the urine became sterile during pregnancy. The majority of these 
had sterile urine within one week of commencing treatment, the dosage varied between 
7 to 15 grammes, < . • h 

Dilatation of the pelves of the kidneys and ureters is physiological in a hig 
percentage in' pregnancy. There were only two patients in the sulphonamide-treate 
group in whom there was no evidence of dilatation and in one of these the urine u 
not become sterile during pregnancy. On the other hand, there was no case with gro 
hydro-ureter or hydronephrosis in which the urine became sterile during 

(c) Risk of recurrence of acute infection during, the pregnancy: The only usetul ca 
to be considered here are the 64 antenatal patients who were treated by sulphonami • 

7 of these patients were not readmitted to hospital foi subsequent delivery ana '' 
therefore lost sight of. Of the remaining 57, 1 died, 3 had labour induced 

they did not respond to treatment, 1 patient aborted, and two went into pfema 
labour spontaneously during the first acute attack of pyelitis. Of the 
patients, only 4 had recurrent acute attacks of pyelitis; 3 of the 4 had ha s 
urine after their first attack — the recurrence occurred in one patient ten wee 
another twelve weeks and in the third, fourteen weeks after the primary attack. 
fourth patient had been symptomatically cured but the urine still had j.gj.), 

pus cells. This patient had a recurrent acute attack six W'ecks after the initia a 

The recurrence r.ate in this series was th^efore S%: recurrence hiay take 
apparently cured as well as in the uncured. Hydro-ureter and hydronephrosis 
present in the patients whose urine became sterile as well as in the patient whose 
did not become sterile. , jjy 

(d) Risk of recurrence in the puerperium: 5 (10%) of the 50 patients treatc 
sulphonamides had an acute recurrence of infection in the early puerperium. 
shortest interval between the initial attack and the recurrence tvas tivelvc 

the longest sixteen weeks. 3 of the patients were investigated and foiinU 
hydro-ureter and hydronephrosis. i , s of dw 

Effect of pyelitis on renal function in pregnancy. — Dilatation of the P^. jj^l^vcd 
kidnevs a'nd ureters is physiological in pregnanev and is associated "i J i^uycd 

dilatation ano . 
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hydronephrosis and hydro-ureter, developed a raised blood urea. None of these 6 
patients had a previous’ history of renal disease. 

(f) Risk of associated late pregnancy toxxmia: 73 of the 236 patients with antenatal 
pyelitis who were subsequently delivered in hospital of a viable fostus developed signs 
of toxa;mia before the end of pregnancy; 2 had eclampsia. The incidence of toxaemia 
thus is 30-9°o, while the incidence of toxatmia in 1,S64 recent consecutive deliveries is 
36%. 

EFFECT ON FCETUS. 

Abortion Less than 5^ Ib. Over 5i lb. 

Spontaneous Induced ' Alive Stillborn or died Alive Stillborn or died Total 

5 8 12 187 9 252 


The fcctal and neonatal mortality was 21 in 252 pregnancies = 8-3“o. 

38 of the 287 patients witli antenatal pyelitis uere not delivered in hospital. There 
were three sets of twins. 5 of the foetuses were grossly malformed. 

Remote prognosis . — 125 patients have been observed for periods of six months to 
fourteen years. 

Subsequent pregnancies: 49 of the 125 have subsequently become pregnant; 3 of 
these are now pregnant with no evidence of recurrence so far. 27 (55T%) patients 
had subsequent normal pregnancies; 25 had one normal pregnanct'; I patient had two 
normal pregnancies, and another had 3 normal pregnancies. 

Two patients had hypertension but no pyelitis in their subsequent pregnancies. 
One patient had pre-cclamptic toxa:mia in the subsequent pregnancy. 16 (32-7%) 
patients had pyelitis in the immediately .succeeding pregnancy. In 4 of the 
16 there was also hypertension. 9 of the 16 became pregnant again: 4 of these had 
normal pregnancies— ^2 of the 4 had 2 further normal pregnancies. 5 of the 16 had a 
further pregnancy complicated bv pyelitis. In the first recurrent pregnancy of 3 of these 
. 5 patients there had been no hypertension but in all 3 patients in the furtlier pregnancy 
there was hypertension in addition to pyeliti.s. In 2 of the 5 there was pyelitis and 
hypertension in die first recurrent pregnancy and this was present again in the suc- 
ceeding pregnancy. All five patients showed evidence of renal impairment. 

Remote prognosis in 76 patients who have not subsequendy become pregnant: 40 
(52-7%) have no evidence of pyelitis; 5 (6-5%) have chronic hypertension; 31 (40-7%) 
nave chronic pyelitis, 7 of whoni have also hypertension. 

This is probably not a true picture as when’ we compare it with the history of the 49 
patients who subsequently became pregnant 32 (61-5%) out of the 49 had eventually 
no evidence of pj’elids or kidney damage. 


Professor J. Chassar Moir, Oxford: Bladder injury follo^cing childbirth [Abridged ], — 
I . — Stress incontinence of urine: Stress incontinence of urine, or incontinence on effort, 
as it is sometimes called, is one of the. commonest of g^'n^ecological symptoms; few 
tvomen who have had a family are indeed quite free from this trouble. Almost without 
exception, incontinence is the result of the stretching of the vaginal walls and supports 
that takes place in childbirth. 

Many attempts have been made to demonstrate by dissection a sphincter to the 
Urinary bladder, without, so far as I am aware, anv very convincing result— and this 
in spite of the fact that the bladder at its lower pole ‘obviously has a sphincter action. 
This lack of an anatomical sphincter is, however, not so surprising as may at first 
appear, for the adjacent organ, the uterus, also lacks any clearly defined sphincter at 
Its lower pole and yet is perfectly capable of retaining its contents during pregnancy 
in spite of the contractions that occur, more or less regularly, in the weeks before term. 
Jn both cases the signal for the emptying of the organ seems to be a relaxation of the 
interlacing fibres at the lower pole,’ together with, or in consequence of, persistent 
contractions of the musculature of the body- 
’^be speaker then discussed reasons why the orthodox colporrbaphy type of operation 
occasions failed to control stress incontinence, and described various operations 
mat had been used in those resistant cases. ' 

rinally, I wish to speak of the Goebell-Stoeckel operation and of its recent modification 
by Aldridge (1942) of New York. 

°P®i'3bon a ribbon of fascia from the muscles of the anterior abdominal wall is 
tn m sides; the upper ends are free but the lower ends are left attached 
nf Pyramidalis muscle. A dissection is now made through the vagina on both sides 

The f upper urethra and a passage made to meet the abdominal dissection above <fig. 1). 
siinr,*"*9 fascial ribbons are now brought down and united below the urethra to form a 
colpon-hanhy ^ organ. Finally, the vaginal dissection is closed as for a simple 

I saw this operation performed by Werner in Vienna many years ago. I then thought 
I to be an unnecessary extensive and elaborate procedure: but I have since performed 
1 myself in two resistant cases with a complete cure in the one case, and very satis- 
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an attack of shivering,' occasionally with frequency of micturition, and still less often 
with vomiting. The acute stage lasts a few days in the majority of patients and there- 
after with treatment the patient’s general condition improves, the temperature subsides, 
the patient feels well and is symptomatically cured. The' urine may or may not still be 
infected. 

In a small number of cases, 30 (10-4%) in this series, the disease runs a more un- 
favourable course, the temperature may remain high, the. general condition of the 
patient may not improve, the quantity of pus in the urine may not diminish, anremia 
may develop as a result of the prolonged sepsis, or jaundice may occur or evidence of 
renal failure may supervene; either diminished c.ycretion of urine may be noted or 
increase in the nitrogen content of the blood may be found. Dilatation of the kidney 
pelvis and of the ureters may be marked, and the excretion of intravenous dyes and 
pyelography media delayed. 

Immediate prognosis. — (it) Mortality: Of the 287 patientst two died after the preg- 
nancy had terminated — one th,e day after spontaneous premature labour at the 29th 
week and the other nine days after hysterotomy at the 23rd week. 

Bdth these patients had been ill for several weeks before admission to hospital, one 
eleven weeks and one seven weeks. "At post-mortem examination in one there was a 
mild degree of pyelonephritis with only slight dilatation of the kidney pelves and no 
dilatation of the ureters; in the other there was a pyelonephritis with acute inflamma- 
tion of the kidney pelvis and ureters. . The right ureter was slightly dilated. 

Death in these two cases probably occurred because of delay in receiving c/Fectivc 
treatment. 

(b) Cure rate during pregnancy: Tlie patients considered in this series may be 

divided into three groups according to the routine method of treatment in use at the 
time of admission. The first group, the earlier patients, 186 in number, were treated 
by large doses of alkalis, occasionally by acids" and hexamine and only 4 (2-1%) 
patients had sterile urine during the pregnancy. The second group consisted of 37 
patients — they were treated by ketogenic diet or by mandelic acid. 5 (13'5%) patients 
had sterile urine after treatment during pregnancy, although in' many of the remaining 
32 patients the growth of organisms was less profuse than it bad been before treatment 
was given. The third group consists of the 64 patients treated by sulphonamides. In. 
36 (56-2%) of the.se the urine became sterile during pregnancy. The majority of these - 
had sterile urine ivithin one week of comhiencing treatment, the dosage varied between 
7'/i to 15 grammes. _ ' 

Dilatation of the pelves of the kidneys and ureters is physiological in a high 
percentage in' pregnancy. There were only two patients in the sulpbonamide-treated 
group in whom there was no evidence of dilatation and in one of these the urine did 
not become sterile during pregnancy. On the other hand, there was no case with gross 
hydro-ureter or hydronephrosis in which the urine became sterile during pregnancy. 

(c) Risk of recurrence of acute infection during, the pregnancy; The only useful cases 
to be considered here are the 64 antenatal patients who were treated by sulphotuimides. 

7 of these patients were not readmitted to hospital foi subsequent delivery and were 
therefore lost sight of. Of the remaining 57, 1 died, 3 had labour induced because 
they did not respond to treatment, 1 patient aborted, and two went into premature 
labour spontaneously during the first acute attack of pyelitis. Of the .i 

patients, only 4 had recurrent acute attacks of pyelitis; 3 of the 4 bad had ® 
urine after their first attack — the recurrence occurred in one patient ten wee 
another twelve weeks and in the third, fourteen weeks after the_ primary attack, 
fourth patient had been symptomatically cured but the urine still had ‘ , 

pus cells. Tliis patient had a recurrent acute attack six weeks after the initial a 

The recurrence rate in this series ivas thaieforc S%; recurrence may take place in t c 
apparently cured as well as in the uncured. Hydro-ureter and hydronephrosis « 
present in the patients whose urine became sterile as well as in the patient whose u 
did not become sterile. . , r , 

(d) Risk of recurrence in the puerperium : 5 (10%) of the .TO patients trea c 

sulphonamides had an acute recurrence of infection in the early puerpemtm. 
shortest interval between the inirial attack and the recurrence was twelve wee . 
the longest sixteen weeks. 3 of the patients were investigated and fount o 
hydro-ureter and hydronephrosis. i . s of the 

Effect of pyelitis on renal function in pregnancy. — Dilatation of the PS 
kidneys and ureters is physiological in pregnancy and is associated wat i ' - j 
excretion of intravenous dyes and pyelography media. The dilatation . 
excretion is gcnerallv more' marked when there is associated infection, . '„.;,rl<ed 

invariably so. 6 (9'2%) in the 64 sulphonamide-treatcd cases. 2 of whom i • 



Section of Urology tvith Section of Obstetrics and GyncBcology 657 

hydronephrosis and hydro-ureter, developed a raised blood iiren. None of these 6 
patients had a previous history of renal disease. 

(f) Risk of associated late pregnancy toxiemia: 73 of the 236 patients with antenatal 
pyelitis who were subsequently delivered in hospital of a viable foetus developed signs 
of toxa’mia before the end of pregnancy; 2 had eclampsia. The incidence of toxremia 
thus is 30-9'’o, while the incidence of iosa.>inia in 1,864 recent consecutive deliveries is 
36%. 

EFFECT ON FCETUS. 

Abortion Less than Jb. Over ol ib. 

Spontaneous Induced ' Alive Stillborn or died Alive Stillborn or died Total 

5 8 .‘U 12 1S7 9 252 

The fo-'tal and neonata! mortality was 2 1 in 252 pregnancies — 8 3 “o- 
38 of the 287 patients witli antenatal pyelitis were not delivered in hospital. There 
were three sets of twin.s. 5 of the fretn.ses were grossly malformed. 

Remote prognosis . — 125 patients have been observed for periods of six months to 
fourteen years. 

Sub.sequent pregnancies: 49 of the 125 have subsequently become pregnant; 3 of 
these are now pregnant with no evidence of recurrence so far. 27 (55- 1%) patients 
had subsequent normal pregnancies; 25 had one normal pregnancy; 1 patient had two 
normal pregnancies, and another had 3 normal pregnancies. 

Two patients had hypertension but no pyelitis in their subsequent pregnancies. 
One patient had pre-eclamptic toxa:mia in the subsequent pregnancy. 16 (32 -7 "o) 
patients had pyelitis in the immediately succeeding pregnancy. In 4 of the 
16 there was also hypertension. 9 of the 16 became pregnant again: 4 of these had 
normal pregnancies — 2 of the 4 had 2 further normal pregnancies. 5 of the 16 had a 
further pregnancy complicated by pyelitis. In tJic first recurrent pregnancy of 3 of these 
.5 patients there had been no hypertension but in all 3 patients in the further pregnancy 
there was hypertension in addition to pyelitis. In 2 of the 5 there was pyelitis and 
hypertension in the first recurrent pregnancy ' and this was present again in the suc- 
ceeding pregnancy. All five patients showed’ evidence of renal impairment. 

Remote progno'sis in 76 patients who have not subsequently become pregnant: 40 
(52v%) have no evidence of pyelitis: 5 (6-5%) have chronic hypertension; 31 (40-7%) 
have chronic pyelitis, 7 of whom have also hypertension. 

This is probably nor a true picture as when we compare it with the history of the 49 
patients who subsequently became pregnant 32 (61-5%) out of the 49 had eventually 
no evidence of pyelitis or kidney damage. 

Professor J. Chassar Moir, Oxford: Bladder injury folloxcing childbirth [Abridged ]. — 
t- Stress incontinence of urine: Stress incontinence of urine, or incontinence on effort, 
as it is sometimes called, is one of the- commonest of gvnrccoJogical symptoms; few' 
women who have had a family are indeed quite free from this trouble. Almost without 
®^'^®pt>on, incontinence is the result of the stretching of the vaginal walls and supports 
that takes place in childbirth. 

Many attempts have been made to demonstrate by dissection a sphincter to the 
urinary bladder, without, so far as I am aware, any very convincing result — and this 
^ of the fact that the bladder at its lower pole 'obviously has a sphincter action, 
this lack of an anatomical sphincter is, however, not so surprising as may at first 
appear, for the adjacent organ, the uterus, also lacks anv clearly defined sphincter at 
ns lower pole and yet is perfectly capable of retaining its contents during pregnancy 
m Mite of the contractions that occur,* more or less regularly, in the weeks before term, 
m both cases the signal for the emptying of the organ .seems to be a relaxation of the 
tnteriacipg fibres at the lower pole, together with, or in consequence of. persistent 
musculature of the body- 

on (discussed reasons why the orthodox eolporrbaphy type of operation 

thai failed to control stress incontinence, and described various operations 

Finali dsfid in those resistant cases. 

Ti , ^ speak of the Goebell-Stoeckel operation and of its recent modification 

‘’y Aldridge (1942) of New York. 

diswrtoa ribbon of fascia from the muscles of the anterior abdominal wall is 

to the sides; the upper ends are free but the lower ends are left attached 

of the muscle. A dissection is now made through the vagina on both sides 

The two fPJ P,®rnra and a passage made to meet the abdominal dissection above Ihg. 3). 
suDDortiriCT riDDons are now brought down and united below the urethra to form a 
colporrbanhj- ^ that organ. Finally, the vaginal dissection is closed as for a simple 

it to ^b operation performed by Werner in Vienna many years ago, I then thought 
it unnecessary extensive and elaborate procedure; but I have since performed 

. clt in two re.sistant cases with a complete cure in the one case, and verv satis- 
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factory result in the other. This latter patient I hate liad tlie honour to sliow to' the 
meeting tomight. I think the most difficult part of the operation is to judge 
the correct ten.sion to put on the sling. In my lirst case I made this too tight with 
the result that the patient had to have an indwelling catheter for nearly three weeks. 
In the second case 1 probably erred a, little in the other direction. 

11. — Vesico-vagina! fistula;: I have cisetyhere given an account of the extraordinarily 
interesting history , connected with the treatment of this condition - (Moir, 19-10). To- 
night I can only recall that it was once one of the most dreaded of child-bed injuries. 
Sir J. Y. Simpson spoke of it as " the most depressing' and deplorable of all the 
infirmities to which woman is liable, a condition looked upon as beyond all relief and 
hope”. Although Marion Sims and others broke this conception,' the vcsico-vaginal 
fistula still retains more, than a little of its sinister reputation. Why should this be so? 
I believe that it comes from a general lack of familiarity w'ith tliis very .special type 
of surgery which in this country, at least, is now- seldom' called for. Tod often tlierc 
is a tendency to regard the closure of a small hole as a form of minor surgery, and to 
engage in a hasty, ill-considered operation, without first investigating the special needs 
of the case. In these matters, Sims and his pupil Emmet have still much ,to teach us; 
and among modern workers I especially commend to yonr notice the works of George 
Gray Ward (1934, 1943), Phaneuf (1944), Miller il935, 1942), Schmitz (1934) and 
Mahfouz (1929, 1934, 1938). ' 

There arc two forms of this injury after childbirth. The one is caused by operative 
trauma — for example, the unskilled use of the cranioclasf, .the other, by prolonged 
pressure of the foetal head. In this latter type urine may not escape until the lapse of 
eight or ten days when sloughing occurs. ’ Occasionally, in a recent case, constant 
drainage by an indwelling catheter will allow spontaneous closure to take place (Dodds, 
1941). * 

I believe that tlie vast majority of fistula: are curable, and further, that they are 
curable by vaginal operation. . Let" me quote from Mahfouz. 

"For the last eight years I have not resorted to any of these abdominal operations; I 
find the vaginal route safer, and if I fail to close the fistula by the vaginal route I seldom 
succeed to do so by the abdominal.” 

These are tltc words of a man who speaks with the experience of 400 cases of vesico- 
vaginal fistula;, many of them of the most complicated nature, and many in' patients 
riddled -with bilharzial and other infections; of his last 100 reported cases 95% w'ere 
cured, 

I have read with disappointment certain recent publications in which the writers take 
such a gloomy view of the treatment of fistulas that they advocate, almost as a routine 
measure, die immediate transplantation of the ureters. 'No doidit .good results can be 
obtained from this operation, but, tlie cost is high. Mahfouz states; “Few patients 
survived the operation for more than three years.” Murray and Ahmed wntiiig of 
experience in India report that of 65 patients, 14 (21-5%) died after the operation. 
Roberts (1944) writing of experience in Nyasaland reports 90 cases with an average 
immediate mortality of 12-.2%, although in 41 cases nii which the Coffey No. I opera- 
tion was performed in two stages there was only one death. Those last two reports do 
not include deaths that may linve occurred from pyelonephrids after discharge from 
hospital. The overall mortality of the operation is therefore understated. 

In fairness it should be stated that the authors just quoted were handicapped by 
working in tropical climates, and probably by many of their patients being ill-nouri.shed 
and in poor general health. In temperate climate's the operation of transplantation of 
ureters is rather less dangerous; and Henry Wade, Grey Turner, and others in tins 
country have reported considerable success. Thus far, however, I have been unable to 
secure' any considerable .statistical evidence concerning the safety or otherwise of this 
operation ivhen performed on healthy- adult women. 

To return now to the vaginal operation — which I firmly believe is applicable to 
almost every case of vesico-vaginal fistula — I would briefly list the essentials for success 
as follows. 

(1) Good exposure. — An exaggerated lithotomy position is often sufficient, but in diffi- 
cult cases the kneeling position suggested to me by Grey Turner, and shown in fig. 2 is 
the most helpful. Sometimes this must be combined with a generous episiotomy. A 
sucker is a great help in keeping the operation field free from blood and inucli to be 
preferred to the use of gauze swabs. 

(2) Excision of scar-tisstie. — Removal of scar-tissue must be free in order to allow- 
healthy oozing surfaces to be brought together. I do not regard the flap-splitting tech- 
nique as being essential although I have occasionally used it. 

(3) Suture material — The suture material must be inert and non-irritating in order 
to avoid local exudate or reaction. Silk-woi-m gut.- or nylon, may be used, but I 

the silver-wire suture employed so successfully by Marion Sims and Emmet. LaiRv; 
should not be used save in cases in which infolding of a deep layer is obviously requirca, 
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even then, only two or three interrupted sutures ot the finest chromicized catgut are 
permissible. 

(4) Absence of fension.— Deep lateral incisions are sometimes required to relieve 
tension on the suture-line. These incisions mny be left open to granulate. Sometimes 
a fibrous union to the pubic ramus must be divided. 

(5) Bladder drainage.— The bladder should be kept absolutely empty by a catheter 
connected to a Bunsen-bottle apparatus to ensure constant gentle suction (fl& 3). A self- 
retaining catheter presses on the suture area- and should therefore neyer be used. My 
-own method is to place a silver-wire loop in the tissues immediately in front of the 
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urethral meatus and to tie a plain catheter to this anchor. Drainage b\ a separate 
vaginal cystotomy is sometimes desirable (Moir. 1942). 

(6) Position after operaiion.—ln some cases it xs an Thp 

down. Or substantially face down, for the fi^t five or after operation. The 

stitched area is then at a higher level than the rest of the bladder. r 

In this country, indhidual workers sddom see more than a ie>\ cas^ of \esico- 
x’aginal fistula. I have been fortunate in being able to gather to the iSumeld Depart- 
ment in Oxford many such patients from various parrs of the counrr). Eien so, the 
numbers are necessarilv small, and it seems almost an impertmence to quote them 
when workers such as Mahfouz can speak of 400 cases or more. M> series includes, 
however,- many of a very unusual nature. Excluding seteral taginal ctstotomies, there 
"ere 24 fisuilje in 23 cases. In ever)’ case a closure was effected by a vaginal operation. 
For the present purpose gynaecological are included with obstetric cases. One further 
successful case (one opermion) might have been added, but .is I hare been unable to 
trace the notes I have omitted it from the list. 
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In many cases there had been multiple previous unsuccessful operations, some by the 
vaginal, some by the abdominal, and some by the transvesical routes. All the fistula 
cases save three were cured by one operation. The ithree exceptions were respectively; 
(1) A patient with seven previous operations, much scarring of the vagina, and fixation 
of the fistula to pubic bone; (2) a patient with eight previous operations, - and most 
extensive scarring of the vagina; (3) a patient who had suffered a massive sloughing of 
the ■ cervix, vagina, bladder, and to a lesser extent the anterior recta!! wall, following 
radium therapy for carcinoma of the stump of the cervix. In each of these three cases 
the incontinence was cured by two operations. In the last case there was a separate 
operation on the rectum preceded by a temporary colostomy. 

Two cases of complete absence of the urethra are listed separately. In those cases 
the urethra was reconstructed by the Ward technique. In, each case a small secondary 
operation was latfer required. One of these patients now wears a pessary to pres,s on 
the' urethra- and is completely relieved of incontinence. The other patient is improved, 
but the incontinence is not cured and she is- still under observation with a view to further 
treatment. 

From these figures I venture to say that the considerable pessimism sometimes voiced 
with regard to treatment is largely misplaced. Indeed, I believe that in the great 
majority of cases the vesico-vaginal fistula is an eminently curable lesion. Regarding 
operation, I have not yet encountered one whiclt proved to be .inaccessible by the 
vaginal route. Size is no contra-indication to operation; in one case I found an enor- 
mous opening with the bladder completely turned inside out into the vagina; repair 
was uneventful. Nor is prolonged duration of incontinence a contra-indication; in one 
of my patients incontinence had persisted for no less than twenty-eight years, yet this 
patient regained complete control of the bladder after repair. (Incidentally, it is cal- 
culated that this patient during her years of misery had washed more than 50,000 
towels and had used at least 6,000 bales of cotton-wool!) Previous operation does, 
however, add greatly to the difficulty of subsequent closure. Here let me finish by a 
quotation from Schmitz: 

“One of the greatest causes of failure -in fistula operation must.be attributed to the 
lack of understanding- of -the -problem involved in the person wh.o first failed to close 
the opening. The percentage of bad results mounts rapidly after each attempt at closure 
. . . The time to close the fistula is at the first sitting . . . and not after an unsuccessful 
attempt to close has seriously jeopardized the patient’s chances of prompt and complete 
recovery.’’ 

(Case histories of the patients shown by Professor Chassar Moir will be found on page 662.) 
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Mr. Howard G. Hanley: Gross urological pathology is present so frequently in pye- 
litis cases and can -be masked so effectively by modern chemotherapy, that treatment 
directed towards the relief of symptoms and the lessening of the urinary infection is 
not enough. The development of pyelitis in a previously healthy urinary tract is a 
rare occurrence, so that a full urological examination should be carried out in every 
instance.' The results of such an examination in 117 consecutive cases of pyelitis over 
a five'year period arc shown in Table I. 16% of the women suffered from some gross 
pathology such as double, ectopic or hor.seshoe kidneys, renal calculi, or gross padio- 
logical hydronephroses obviously present before the onset of (he pregnancy. 


TABLE 1.-117 CONSECUTIVE CASES OF PYELITIS IN PREGNANCY 


A Congenital lesions 

B Calculi 

C Hydronephrosis 

D Tuberculosis 

E Combined gross patholo^ 

F Previous genito-urinary infection 

G Known previous pathology in urogenital tract before 

present attack 

H Presence of urethro-trigonitis 
J Cases with a possible primary causal factor within the 
genito-urinary system 


4 % 

1 % 

10 % 

.* 18 % 

r.l % 

30 % 


38% of the women gave a history of a previous urinary infection such 
of urethro-trigonitis, cystitis or pyelitis. 


as an 


attack 
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A marked degree of urethro-trigonitis was detected in 39% of the patients and the 
urethra is, I believe, a common source of latent urinary tract infeaion in the female. 

I can support Miss Dodds’ findings of the sudden onset of the pyelitis in many cases, 
but careful questioning revealed that over half of the patients suffered for a few days 
from increased frequency and dysuria before the onset o'f loin pain and pyrexia, &c. — 
i.e. clinically a urethro-trigonitis preceded the pyelitis. 

Summarizing, there was evidence of a po.ssible causal factor within the urogenital 
system in 55% of the cases, 

'More widespread use of the sulpha. group of drugs by the general practitioner has 
reduced the admissions of pyelitis of pregnancy cases to hospital in spite of the great 
increase in the number of hospital deliveries. At the same time the severity of the 
disease has been greatly reduced since routine alkaline treatment was abandoned in 
favour of chemotherapy. 

Mr. C. Keith Vartan: Pregnancy after transplantation of the vireters has not been 
mentioned by the previous speakers, and though it must be well known, it is unlikely 
that individual obstetricians will encounter many cases. Therefore I think it might 
help if I add to the discussion that I have recently been in a position to watch such a 
woman through her pregnancy. No urin^ complication of any sort occurred, the 
end-result thus vindicating a refusal to terminate pregnancy on this score. 

Mr. C. Scott Russell: Rapid healing after vaginal cystotomy for calculus . — As the dis- 
cussion has turned to the use of vaginal drainage of the bladder in cases of vesico-vaginal 
fistula the following case record may be of interest. 

Mrs. B., aged 30. Para. 3. — This patient reported to the Nuffield Department ' of 
Obstetrics & Gynrecology, O.vford, complaining of “bleeding whenever she went to 
the lavatory”. Examination of the urine revealed a considerable hsematuria, and 
cystoscopy and X-ray examination' showed the presence of a foreign body in the 
bladder (it subsequently transpired that this was a piece of slippery elm bark which 
she had inserted — in error into the bladder — ^to procure an abonion at a time when 
incidentally she was not pregnant). ^ 

At Professor Moir’s suggestion the bladder was opened through the anterior vaginal 
wall by cutting on to the tip of a tracheal dilator and the calculus was removed. Neither 
the opening in the bladder nor the cut in the vagina -ivas sutured. A catheter was not 
inserted, though a small nylon stitch was put in the vestibule to which one could be 
tied should drainage later he required. The post-operative course is instructive in that 
despite the absence of suture there was only a slight vaginal leak of urine for the first 
twenty-four hours; thereafter she was quite dry and able to control her water and to 
pass it normally. The remainder of her convalescence was unev'entful. 

Reconstruction of a Completely Destroyed Urethra. — Professor J. Chassar Mom 
Oxford. 

Mrs. C., aged 33, has had one baby. Five years ago, and six months after her con- 
finement, she developed severe ulceration of - the .mouth and also of the vagina. Portions 
of tissue removed from the ulcer margins did not show any significant patholo'>Ae 
Frequent Wassermann tests were all negative. After a short. time, the vaginal ulcera- 
tion penetrated the bladder and she then suffered from complete incontinence of urine. 
Since then, the vaginal ulceration has slowly cleared up, but she still, from time to 
time, gets crops of ulcers in the mouth- During the past year this condition has been 
considerably relieved, but not altogether prevented, by administration of nicotinic 
acid, and later by nicotinamide. 

Three attempts had been made to close the -vesico-vaginal fistulte, one of them bv 
the abdominal route: they were all unsuccessful. When I first saw Mrs. C. there was 
a fistula, the size of a sixpence, opening straight into the bladder at a point that once 
marked the junction of bladder and urethra. There was then no trace of any urethra : 
that organ had com'pletely disappeared, save for one or two small tags. 

Using the G. G. Ward (1934) technique, a new urethra was constructed by dissecting 
up and forming a tube from the, tissues of the vaginal wall between the fistula and 
cervix uteri. This tube was then turned over on its base and drawn ihrou'^h a new. 
channel tunnelled below the structures that had previously carried the normal urethra, 
A vaginal evstotomy was then performed, and the bladder drained by a gentle suction! 
This operation was completely 'successful save for. a tiny leak that later developed at 
the site of the “hinge”. The latter opening was easily closed by a subsequent operation 
Mrs. C. was now provided with a new and functioning urethra; but, as might be 
supposed, considerable stress incontinence developed after she returned honw and 
resumed activities. Following Ward’s suggestion, a Hodge pessarv' was’ now fitted in 
the ^agina, but in the upside-down position and with the rounded end directed for- 
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ward. This had the effect of keeping up a gentle pre.ssure on tire urethra while the 
patient was walking about. The result has been very successful. Mrs. C. is now 
quite dry by night, and is able by day to engage in all reasonable activities without 
any escape of urine. She has now been able to take up work as a secretary. 

It is only right to add that I have had a second case of somewhat similar nature in 
which there was a complete absence of the urethra — the result, apparently, of a con-, 
genital abnormality. This patient has also been considerably improved by the recon- 
struction operation, but it has been difficult to get a pessary shaped to act as succc.ssfully 
as in Mrs. C.’s case. This latter patient is still under observation and will, I hope, 
be improved bv later treatment. 
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Repair of' Vesico-vaginal Fistula; Incontinence Controlled by Fascial Graft. — Professor J. 

CtiAss.Mi Mom, O.xford, 

Mrs. A. J. is a victim of the early air-raids on London. When near term she 'vas 

evacuated to a distant county; and later, when two weeks post-mature, Vas admitted 

to a maternity home. She was four days in labour. The foetus died, and she was 
delivered by embryulcia. She became extremely ill — it is believed from a gas-forming 

infection — and for some time was not expected to recover. Some days later, massive 

sloughs came away from the vagina, and she became completely incontinent of urine. 
Although good general health was later regained, she has never since had a menstrual 
period. Subsequent examination per vaghmm and per rectum failed to .show anything 
suggestive of a uterine body or cervi.x. It seems tltat the entire organ had sloughed 
away, together with the anterior wall of the vagina and the upper , part of the urethra. 
The left ureter could be seen spurting into the -vagina. The right ureter was hidden 
behind folds of. mucosa. At die upper end of the opening was a small mass of thicker 
tissue which may possibly have been the remains of a small portion of the anterior lip 
of the cervix. 

Before she was referred to the Nuffield Gynaecological Department, Mrs. J. had had 
eight operations in an attempt to close the opening. Three of these were by the 
abdominal or transvesical route. In consequence, there was a vast amount of dense 
scar tissue around the fistula which enormously added to the difficulty of subsequent 
treatment. ’ ’ ' • 

Two operations of the Marion Sims’s type (Moir, 1940) were required; the upper 
urethra was freed from the pubic bone, dense avascular scar tissue was excised, and the 
upper part of the opening was brought down to, and united with, the urethra. 
Anatomically, the fistula was now. closed, but in consequence of the entire destruction 
of the sphincteric region, fistula-incontinence was replaced by urediral-incontinencc. An 
operation to lengthen the urethra and to tighten the tissues around its upper part, did 
not bring about improvement. I therefore decided to perform the Goebel i-Stoeckcl 
operation in which a fascial sling from the anterior abdominal wall, with its base 
attached to the pyramidalis muscle, is brought down and united under the bladder 
neck to a Similar sling from the other side. Aldridge (1942) of New' York, has modified 
this operation, and his method has recently been favourably reported on by Studdiford 
(1944) and other American gyntecologists. In a previous case of somewhat similar 
ilature I obtained an excellent result from this operation. In Mrs. J.’s case the 
extensive sefirring of the abdominal wall prevented the formation of slings as recom- - 
mended. I therefore secured strips of fascia from the thigh (in which operation I was 
kindly assisted by our surgical registrar, Mr. Cruickshank) and used them in a similar 


manner. 

Substantial improvement has resulted from the operation. Mrs. J. is quite continent 
by night, and can now do her housework and .shopping without difficulty. She can 
sit through a cinema performance without inconvenience, but agrees that with a long 
performance she would have to make a short absence. 

One trouble continues in this case. Ever since the original obstetrical disaster ^Ir.s. 
J. has :(rom time to time had attacks of right-sided pain, sometimes associ.ated with 
pyrexia, apparently .caused by pyelitis. Pyelography shows both kidneys to be function- 
ing, and not obviou.sly abnormal. Tlte ureteral opening on the right side, as seen by 
the cvstoscope is, however, displaced .and considerably wider than normal. J ne attacks 
Yield to treatment with sulpha-drugs. ■ ' . , ■ . r 

’ A difficulty in this tvpe of operation is to judge the correct tension to mi on the 
fascial slings. There is little mhrgin between the^too-tight and the too-slack position. 
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[June 8, 1945J 


Two Cases Showing Unusual Intra-ocular Foreign Bodies. — ^Major C, Dee Shapland. 


Case I.— Sgt, E. J. was wounded on May 28, 1940, by bullet splash from an enemy 
machine gun on the armoured vehicle in which he was travelling on patrol. When hit 
he saw a flash in front of his face and felt pain in his left eye. He was taken to a H.A.P. 
where the injured eye was dressed, then to a field ambulance where the eye .was again 
dressed and morphia and A.T.S. injections given. He was then transferred to a- C.C.S. 
and while there was captured by the Germans. No further treatment was given, and- 
the patient had to walk to another hospital some 18 kilometres away. A few days later 
he was transferred to a Belgian hospital. The left eye had been painful all this time. 
He was seen by a Belgian eye specialist on the afternoon of the day of his admission 
and drops were instilled. On the following day he was taken to the operating theatre, 
where, he understood, “lead was taken out of his eye.” He later came under the care 
of a French eye specialist who stated that he could do nothing more for him, and on July 
23, 1940, he was discharged from hospital and received no further treatment during his 
long period of captivity, although he was seen by a German eye specialist towards •the 
end of 1940. who advised him to “wait until he got back to England.” The patient 
, stated that he had been “blind" in his left eye since the injury. 

He was repatriated on May 11, 1945, and was first seen by Major Shapland at Milibanfc 
on May 23, 1945, being admitted to Shenley Military Hospital on the same day. 

The left eye showed a divergent squint of some 10°, no active inflammatory signs and 
there was an anterior iritic synechia to a- perforating corneal scar paracentrally at 7 
o’clock. There were multiple, minute, glistening, metallic fragments on the iris and in 
the iris stroma, especially below, where there was a ragged, narrow, complete iridectomy 
the eye was aphakic with dense capsule and there was no fundus reflex. The tension 
was normal and vision was reduced to perception of light with good projection. The 
right eye showed no abnormality and had standard vision unaided. 

On May 24. 1945, the left eye was put up to a giant magnet with a negative result, and 
immediately afterwards the anterior synechia was divided with a Ziegler knife under 
local anaesthesia and at the same time a capsulotomy was performed. The eye settled 
down uneventfully from the operation, and its vision is now 6/12 with aphakic correction 
i+ 12-50 snh.) 


The interest of this case was the fact that the injured eye, despite the presence of 
multiple non-magnetic metallic fragments on and in the iris stroma for five rears 
showed no active inflammatory signs or erddence of degeneration resulting from chemical 
action. The nature of the intra-ocular metal must necessarily be a matter of sneeulation 
but was presumably derived from the German machine-gun bullet and therefore orobablv 
a lead-nickel alloy. ^ 


Case II.— Capt J. R. A who on June 1944. m Normandy, while e.xamining a German 
miderground cable by the roadside, pulled a piece of cord and an explosion occurred 
He xvas taken to No. 21 F.D.S. with multiple wounds of the face and hands, and tajSfes 
to both eyes He was transferred by ship to the Q. A. Hospital, Cosham, and was there 
until June 29, when he was moved to Park Prewett Hosnital, Basingstoke whence he 
was transferred on July 7, 1944, to the Military Hospital, Shaftesbury. vnence ne 

His face was much pitted and scarred from multiple fragments of stone of all sizes 
up to that of a large pea. The smaller fragments were quite superficial and were 
constantly being spontaneously extrudef the larger ones were deeper and were remove! 
later from the mucous surface of both upper and lower lips frem the'Tlane S the 
October — O.’hth. 1 
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ward. This had the effect of keeping up a gciitJe pressure on the urethra tvhilc tlie 
patient was walking about. The result has been rery successful. Mrs. C. is now 
quite dry by nigbt, and is able by day to engage in all reasonable activities without 
any escape of urine. She has now been able to take up work as a secretary. 

It is only right to add that I have had a second case of somewhat similar nature in 
which there was a complete absence of die urethra — the result, apparently, of a con- 
genital abnormality. This patient has also been considerably Improved by tbe recon- 
struction operation, but it has been difficult to get a pessary shaped to act as succe.ssfully 
as in Mrs. C.’s case. This latter patient is still under observation and will, I hope, 
be improved by later treatment. 
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Repair of Vesico-vaginal Fistula; Incontinence Controlled by Fascial Graft. — Professor J. 

Chassar Moir, 0-vford. 

Mrs. A. J. is a victim of the early air-raids on London. When near term she was 

evacuated to a distant county; and later, when two weeks post-mature, Was admitted 

to a maternity home. She was four days in labour. The foetus died, and .she was 
delivered by embryulcia. She became extremely ill — it is believed from a gas-forming 

infection — ^and for some time ivas not expected to recover. Some days later, mas.sive 

sloughs came away from the vagina, and she became completely incontinent of urine. 
Although good general health was later regained, .she has never since had a menstrn.il 
period. Subsequent examination per vagiuam and per rectum failed to show anything 
suggestive of a uterine body or cervix. It seems tliat the entire organ liad .sloughed 
away, together with the anterior wall of the vagina and the upper part of the urethra. 
The left ureter could be seen .spurting into the vagina. The right ureter was hidden 
behind folds of. mucosa. At the upper end of the opening was a small mass of thicker 
ti.ssue which may possibly have been the remains of a small portion of the anterior lip 
of the cervix. 

Before .she was referred to the Nuffield Gynaecological Department, Mrs. J. had had 
eight operations in an attempt to close the opening. Three of these ivere by the 
abdominal or transvesical route. In consequence, there was a vast amount of dense 
scar tissue around the fistula which enormously added to the diffictilty of subsequent 
treatment. 

Two operations of the Marion Sims’s type fMoir, 19-10) were required; the upper 
urethra was freed from the pubic bone, dense avascular .scar ti.ssue was excised, and the 
upper part of the opening was brought down to, and united with, the urethra. 
Anatomically, the fistula was now, closed, but in consequence of the entire destruction 
of the sphincteric region, fistula-incontinence was replaced by urethral-incontinence. An 
operation to lengthen tlie urethra and to tighten the tissues around its upper part, did 
not bring about improvement. I therefore decided to perform the Goebell-.Stoeckcl 
operation in which a fascial .sling from the anterior abdominal wall, with its base 
attached to the pyramidalis muscle, is brought down and united under the bladder 
neck to a similar sling from the other side. Aldridge (1942) of New York, has modified 
this operation, and his method has recently been favourably reported on by Studdiford 
(1944) and other American gyn.'ccologist.s. In a previous case- of somewhat similar 
ilature I obtained an excellent result from this operation. In Mrs. J.’s case the 
extensive scarring of the abdominal wall prevented the formation of slings .is recom- - 
mended. I therefore secured strips of fascia from the diigh (in which operation I was 
kindly assisted by our surgical registrar, Mr. Cruickshank) and used them in a similar 
manner. 

Substantial improvement has resulted from the operation. Mrs. J. h quite continent 
by night, and can now do her housework and .shopping without difficulty. She can 
sit through a cinema performance without inconvenience, but agrees that with a long 
performance she ivould have to make a short absence. • i a- 

One trouble continues in this case. Ever silice the original obstetrical i.sastcr Mrs. 

J. has from tinie to time had attacks of right-sided pain, sometimes associ.itcd with 
pvrexia, apparently .caused by pyelitis. Pyelography shows both kidiicjs m le function- 
ing, and not obviously abnormal. The ureteral opening on the right si -''ecn by 

the cystoscope is, however, displaced .and considerably wider than norma . ic attacks 
yield to treatment with sulpha-drug.s. ' ' , -to 

A difficulty in this type of operation is to judge the correct 7 L 

f.iscial .slings. There is little margin between the too-tight and the ■ P . ition. 
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General medical serological and neurological examinations remained negative, apart 
from the oculomotor paralysis which, though subject to fluctuations m the manner 
renresented in the chart, showed none of the diurnal variations characteri^ic of 
myasthenia gravis. Blood W.R. and the pupillary' reactions have remained 
throughout. The paralysis could be relieved rapidly and almost completely by a diag- 

"*For treatmSit^oMl^a^^nikration of prostigmine was used. She made an almost 
complete recovery, and now shows only a slight paresis of the left superior lectus 
muscle. 
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Mr. D. V. Girl asked whether the prostigmine was the only means of establishing 
diagnosis in myasthenia gravis, and whether prostigmine should be used at the outset 
when a case of mere ptosis presents itself. 


The President asked what was the prognosis. 

Dr. Behrman said in reply, that the clinical course, such as in the present case, was 
quite typical and should suggest the correct diagnosis, for the confirmation of which, 
however, a diagnostic injection of piostigmine was necessary. Of all the tests available, 
prostigmine was the simplest to apply. 

This was a condition in which prognosis was most difficult. He had seen very severe 
cases doing well. “Gravis”, he thought, would be a misleading adjective to apply to 
this or similar cases. 


Exophthalmos Following Abrupt Discontinuation of Thj-roid Medication for Obesity. 

— Simon Behrman, M.R.C.P. 

Female, aged 48. In 1935, after six months' treatment, she “left off taking thvroid 
because a sister, who was also taking thyroid, became a wreck”. Eyes then became 
prominent and she received later deep X-ray treatment on account of “thyroid trouble” 
ivith marked success. She now complains that she is putting on weight and of puffiness 
under the eyes. There is absence of lid retraction: the presence of exophthalmos is 
indicated by the exposure of the sclera below the lower border of the iris Some 
puffiness is present around both eyes. She shows obesity but otherwise her health 
remains good and she is able to earn her livelihood as a driver of a delivery van 

CoTnment.~Adininistration of thyroxine or thyroid extract does not lead 'to exonh- 
thalmos. except m a few cases. The raritj- of this event in man can be gauged from the 
fact that Russell Brain (Eancet, 1936 (i>. 182) was unable to find more^than tweSy 
instances in the litoature. The present case resembles one of the cases included bv 
him in his senes. The case was originally reported by Stegmann in 1906. After thyroid 
treatment the patient . developed palpitations and this led to the discontinuation of 
treatment. During the next few months, tachycardia, tremor, diarrhoea and los“ of 
weight became conspicuous and later exophthalmos appeared. The condition of the 
patient improved greatly following deep X-ray treatment. ^uujun -oi me 

. appears as though administration of thyroid extract in a certain number of Datienf-*; 
initiates a condition closely resembling, if not identical with, exophthalmic goitrl! * 
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orbicularis oculi in the left upper lid and just superficial to bone in the right frontal 
region. 

On admission the fight eye showed eonsiderable conjunctival arid ciliary injection; 
small particles nf stone in the sclera some 2 mm. from the limbus at 9 o'clock; slight 
suiierflcial corneal scarring; no k.p.; mydriasis (atropine); fundus normal; tension normal; 
vision 6/24 unaided. On the left side there was very considerable blepharospasm and 
photophobia; the eye showed much conjunctival and ciliary, injection; many minute 
particles of stone embedded in the sclera mainly adjacent to the limbus at 3 and 9 
o’clock: multiple perforating corneal scars; numerous minute foreign bodies on and in 
the iris . stroma; pupil half dilated and fixed (atropine) with a firm posterior synechia 
at 12 o’clock; a traumatic cataract with central perforation in the lens capsule and 
lens matter extruding into the a.c.; a faint reflex with no fundus details; tension normal; 
vision perception of light with good projection. 

The right eye was put on 1% atropine drops twice daily, the left on 1% atropine 
ointment with hot bathings every four ' hours and penicillin drops — 500 units /c.c. — 
two-hourly by day. On July 9, 1944, the radiologist reported that there were no opaque 
intra-orbital foreign bodies right or left, and on the same day the left eye gave a 
negative response to the giant magnet. By July 18, the eyes had quietened sufficiently 
to remove several particles of stone embedded in the sclera and episclera of both eyes 
and on August 24, a- drawing was made of the left eye by Sergeant E. R. Alexander. 
It shows quite well the multiple particles of stone embedded in the iris stroma (fig. 1). 


PIG. 1.— Capt. j. R. A. 


Slit-lamp drawing, August 24, 1944, showing perforating corneal scars with multiple 
panicles of stone in the iris stroma, lens capsule and lens. 



The right eye was taken off atropine on October 1, 1944, but 
irritable for many weeks longer and at one stage developed fine lyi. witn mnammaio^ 
cells in the a.c. It quietened eventually, however, and Capt. J. R. A., 

• from hospital on November 5, 1944, with the right eye white nnd vision b/a unamea. 
The left eye was quiet with no k.p. and normal tension; the lens, however, was aimo^ 
completely opaque and vision was reduced to counting fingers at o m. wiu goua 
projection. 

The interest of this case was the uresence of multiple particles of stone intra-ocu arly 
with the absence of pyogenic infection. In civil life in my experience an mi a-ocui^^ 
foreign body of stone is usually rapidly followed by the loss of the .mjurea eje irom 
panophthalmitis. Presumably the disruptive effect of the high explosive was sumcient 
to so disintegrate the road stones as to render them sterile. Incidentally tn patient 
received no systemic penicillin; but did have a course of sulphadiazine, a lotai ot 20 
grammes being given between June 22 and 27, 1944. 

Postscript (25.9.45).— Captain J. R. A. was admitted to the Military Hospital Shenley, 
on August 21, 1945, and the traumatic cataract in the eye V 4 - n/ 

The eye is now aphakic and on September 21, 1945, central vision uncitintrfa 

4 - 1.25^ at 80”) was 6/12, The particles of stone in the ins stroma appeared unchanged 
and the eye stood the needling quite well. — C. D. S. 

A Case of Myasthenia Gravis Showing Recurrent Monocular raralyfic Manifcstalions. 

—Simon Behrman, M.R.C.P. 

Fvcenline for the paralytic phenomena shown in the chart, ^^is patient remained 
throuSt tte period under review in excellent health, and complained of no other 
myasthenic phenomena. 
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General medical serological and neurological examinations remained negative, apart 
from the oculomotor paralysis which, though subject to fluctuations m the manner 
renresented in the chart, -showed none of the diurnal variations characteristic of 
mvasthMia gravis. Blood "W-R. and the pupillarr reactions have remained noimal 
throughout. The paralysis could he relieved rapidly and almost completely by a diag- 

^'foc tr^inSih^oral^ a^inlstration of prostigmine was used. She made an almost 
complete recovery, and now sliows onl.v a slight paresis of the left superior rectus 
muscle. 
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Mr, D. V. Girl asked wliether the prostigmine was the only means of establishing 
diagnosis in myasthenia grai-is. and whether prostigmine should be used at the outset 
when a case of mere ptosis presents itself. 

The President asked what was the prognosis. 

Dr. Behrman said in reply, that the clinical course, such as in the present case, was 
quite typical and should suggest the correct diagnosis, for the confirmation of which, 
however, a diagnostic injection of piostigmine was necessarv. Of all the tests available, 
prostigmine was the simplest to apply. 

This was a condition in which prognosis was most difficult. He had seen very severe 
cases doing well. "Gravis", he thought, would be a misleading adjective to apply to 
this or similar cases. 

< 

Exophthalmos Following Abrupt Discontinuation of Thvroid Medication for Obesity. 
— SiMox Behbman, M.R.C.P. 

Female, aged 48. In 1935, after six months' treatment, she "left off taking thyroid 
because a sister, who was also taking thyroid, became a wreck". Eyes then became 
prominent and she received later deep X-ray treatment on account of "thyroid trouble” 
with marked success. She now complains that she is putting on weight and of puffiness 
under the eye^ There is absence of lid retraction; the presence of exophthalmos is 
intoated by the exposure of the sclera below the lower border of the iris. Some 
puniness is present around both eyes. She shows obesitv but otherwise her health 
remains good and she is able to earn her livelihood as a driver of a delivery van. 

Com-ment. Administration of thyroxine or thyroid extract does not lead to exoph- 
thalmos, except in a few cases. The raritj' of this event in man can be gauged from the 
Rus^U Brain (Lancet, 1936 (i), 182) was unable to find more than twentv 
^ literature. The present case resembles one of the cases included by 
t-f originally reported by Stegmann in 1906. After thjToid 

^ palpitations and this led to the discontinuation of 

nionths, tachycardia, tremor, diarrhoea and loss of 
natimt exophthalmos appeared. The condition of the 

parent inipro\ ed greatly following deep J^~rav treatment. 

^'l^te’^l^ation Of thyroid extract in a certain number of patients 
initiates a condition closely resembling, if not identical with, e.xophthalmic goitre. 
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orbicularis oculi in the left upper lid and just supei-ficial to bone in the right frontal 
region. 

On admission the I'ight eye showed considerable conjunctival and ciliarv injection; 
small particles of stone in the sclera some 2 mm. from the limbus at 9 o’clock; slight 
superficial corneal scarring; no k.p.; mydriasis (atropine); fundus normal; tension normal; 
vision 6/24 unaided. On the left side there was very considerable blepharospasm and 
photophobia; the eye showed much conjunctival and ciliary . injection; many minute 
particles of stone embedded in the sclera mainly adjacent to the limbus at 3 and 9 
o'clock; multiple perforating corneal scars; numerous minute foreign bodies on and in 
the iris stroma; pupil half dilated and fixed (atropine) with a- firm nosterior synechia 
at 12 o’clock; a traumatic cataract with central perforation in the ‘lens capsule and 
lens matter extruding into the a.c.; a faint reflex with no fundus details; tension normal; 
vision perception of light with good projection. 

The right eye was put on 1% atropine drops twice daily, the left on 1% atropine 
ointment with hot bathings every four ' hours and penicillin drops — 500 units /c.c. — 
two-hourly by day. On July 9, 1944, the radiologist reported that there were no opaque 
intra-orbital foreign bodies right or left, and on the same day the left eye gave a 
negative response to the giant magnet. By July' 18, the eyes had quietened sufficiently 
to remove several particles of stone embedded in the sclera and episclera of both eyes 
and on August 24, a drawing was made of the left eye by Sergeant E. R. Alexander. 
It shows quite well the multiple particles of stone embedde'd in the iris stroma (fig. I). 



The right eye was taken off atropine on October 1, 1944, but the left remained 
irritable for many weeks longer and at one stage develoj^d fine l^p. with inflammatory 
cells in the a.c. It quietened eventually, however, and Capt. J. R. A. was discharged 
• from hospital on November 5, 1944, with the right eye w"“? and vision 6/5 unaided. 
The left eye was quiet with no k.p. and normal tension; the lens, however, was almost 
completely opaque and vision was reduced to counting fingers at 6 m. with good 
projection. 

The interest of this case was the presence of multiple particles of stone intra-ocularly 
with the absence of pjmgenic infection. In civil life in my experience an mtra-ocular 
foreign body of stone is usually rapidly followed by the loss .“1® eye from 

panophthalmitis. Presumably the disruptive effect of the hioh sufficient 

to so disintegrate the road stones as to render them sterile, inciaemally Uie patient 
received no systemic penicillin; but did have a course of sulphadiazine, a total of 20 
grammes being given between June 22 and 27. 1944. . 

Postscript (25.9.45).' — Captain J. R. A. was admitted to the j S'lenley. 

on August 21, 1945, and the traumatic cataract in the left . eye ^hter. 

The eye is now aphakic and on September 21, 1945, .Y'®’f°nm^*aDDea^ed'°unch-, 

+ 1.25 at 80") was 6/12. The particles of stone m the iris stroma appeared unchanged 

and the eye stood the needling quite well. — C. D. S. 

A C.ase of Myasthenia Gravis Showing Recurrent Monocular Taralytic Mamfestalions. 
— Simon Behrman, M.R.C.P. 

thSoLf thfpeHod"*'’^^ S'd''‘co*m"?lafn^‘"of ^iT® 

myasthenic phenomena. 
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General medical serological and neurological examinations remained negative, apart 
from the oculomotor paralysis which, though subject to fluctuations m the manner 
represented in the chart, showed none of the diurnal variations characteristic of 
myasthenia gravis. Blood W.R. and the pupillary- reactions have remained normal 
throughout. The paralysis could be relieved rapidly and almost completely by a diag- 
nostic injection of prostigmine. . . , t-i. j i » 

For treatment, oral administration of prostigmine was used. She made an almost 
complete recovery, and now shows only a slight paresis of the left superior rectus 
muscle. 
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Mr. D. V. Girl asked whether the prostigmine was the only means of establishing 
diagnosis in myasthenia gravis, and whether prostigmine should be used at the outset 
when a case of mere ptosis presents itself. 


The President asked what was the prognosis. 


Dr. Behrman said in reply, that the clinical course, such as in the present case, was 
quite typical and should suggest the correct diagnosis, for the confirmation of which, 
however, a diagnostic injection of prostigmine was necessary. Of all the tests available, 
prostigmine was the simplest to apply. 

This was a condition in which prognosis was most difficult. He had seen veiy severe 
cases doing well. "Gravis”, he thought, would be a misleading adjective to apply to 
this or similar cases. 


Exophthalmos Following Abrupt Discontinuation of Thyroid Medication for Obesity. 

— SmoK Behbman, M.R.C.P, 

Female, aged 48. In 1935, after six months' treatment, she "left off taking thyroid 
because a sister, who was also taking thyroid, became a wreck”. Eyes then became 
Prominent and she received later deep X-ray treatment on account of “thyroid trouble" 
with marked success. She now complains that she is putting on weight and of puffiness 
finder the eyes. There is absence of lid retraction; the presence of exophthalmos is 
moteated by the exposure of the sclera below the lower border of the iris. Some 
puffiness IS present around both eyes. She shows obesity but otherwise her health 
remains good and she is able to earn her livelihood as a driver of a delivery van. 

Comment . — ^Administration of thyroxine or thyroid extract does not lead to exoph- 
inalmos, e^ept in a few cases. The rarity of this event in man can be gauged from the 
Russell Brain (Lancet, 1936 (i), 182) was unable to find more than twenty 
mstaMes in the literature. The present case resembles one of the cases included bv 

was originalb' reported by Stegmann in 1906, After thyroid 
patient . developed palpitations and this led to the discontinuation of 
months, tachycardia, tremor, diarrhoea and loss of 
nat’Ent exophthalmos appeared. The condition of the ' 

improved greatly following deep X-ray treatment 

administration of thyroid extract in a certain number of patients 
initiates a condition closely resembling, if not identical with, exophthalmic goitre. 
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orbicularis oculi in the left upper lid and just superficial to bone in the right frontal 
region. 

On admission the fight eye showed considerable conjunctival and ciliary injection; 
small particles of stone in the sclera some 2 mm. from the limbus at 9 o’clock; slight 
superficial corneal scarring; no k.p.; mydriasis (atropine); fundus normal; tension normal; 
vision 6/24 unaided. On the left side there was very considerable blepharospasm and 
photophobia; the eye showed much conjunctival and ciliary, injection; many minute 
particles of stone embedded in the sclera mainly adjacent -to the limbus at 3 and 9 
o’clock; multiple perforating corneal scars; numerous minute foreign bodies on and in 
the iris , stroma; pupil half dilated and fixed (atropine) with a firm posterior synechia 
at 12 o’clock; a traumatic cataract with central perforation in the lens capsule and 
lens matter extruding into the a.c.; a faint reflex with no fundus details; tension normal; 
vision perception of light with good projection. 

The right eye was put on 1% atropine drops twice daily, the left on 1% atropine 
ointment with hot bathings every four ' hours and penicillin drops — 500 units /c.c. — 
two-hourly by day. On July 9, 1944, the radiologist reported that there were no opaque 
intra-orbital foreign bodies right or left, and on the same day the left eye gave a 
negative response to the giant magnet. By July 18, the eyes had quietened sufficiently 
to remove several particles of stone embedded in the sclera and episclera of both eyes 
and on August 24, a drawing was made of the left eye by Sergeant E. R. Alexander. 
It shows quite well the multiple particles of stone embedded in the iris stroma (fig. 1). 


FIG. 1.— Cape. 1. R. A. 


Slit-lamp drawing, August 24, 1944, showing ptrrforaiing corneal scars with muWpIe 
particles of stone in. the iris stroma, iens capsule and lens. 



The right eye was taken off atropine . on October 1, 1944, but the left remained 
irritable for many weeks longer and at one stage developEu nne Jyj. witn mfl^ammatory 
cells in the a.c. It quietened eventually, however, and Capt. J. h. a. was discharged 
■ from hospital on November 5, 1944, with the right eye white and vision 6/5 unaided. 
The left eye was quiet with no k.p. and normal tension; the lens, however, was almost 
completely opaque and vision was reduced to counting lingers ai u in. witn good 
projection. 

The interest of this case was the uresence of multiple 
with the absence of pyogenic infection. In civil life m 


received no systemic penicillin; but did have a course of suiphadiazine, a total of 20 
grammes being given between June 22 and 27, 1944. , c.. 

Postscript (25.9.45);— Captain J. R, A. was admitted to the Military^Hos^p^ enw. 

on August 21, 1945, and the traumatic cataract in the left eye if n/ 

The eye is now aphakic and on September 21. 1945, central vision witn correct i i + n 0, 
+ 1.25 at 80’) was 6/12. The particles ol stone in the ins stroma appeared uncuanged 
and the eye stood the needling quite well. — C. D. S. 

A Case of Myasthenia Gravis Showing Recurrent Monocular F.aralytic MaiiTestations. 
— Simon Behrman, M.R.C.P. 

, , • ..h-it-f this patient remained 

E.xcepting for the paralydic phenomena shovm in the cMrn 
throug&ut the period under review in excellent health, ana 
m.vasthenic phenomena. 
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improve the exophthalmos due to the thyrotropic hormone, by inhibiting the pro^ 
dnetion of this hormone by tire pumta^. 

Since I published my cnrlier paper . ^verasre a-’c is 50. Out of 6! cases the 

61 in ail. ‘The seses arc cqually tSLil in 1- In the post-thyroidec- 

condition followed thyroidcctom> in ‘ often as females. Since females 

totny group males are aflec.ed at ,^ales are 36 times more likely, than 

get bvpcnhvroidism nine times ns often . . , • .),.,,„if}g(-tomv for thvroioxicosis. 

females to ’get c.xophthalmic op^talnto^d g - ^ retio'logy rather 

This striking sc.x difference seems to tatour an ei uu 
than mere increase in weight or myxa-dema. 

For treatment I hare chiefly u.sed ee^trm 1°^ j^p up to a point. I have 
disappointing occastonally ve^ good- „sU. 

increased the dose up to 20 mg. oi -n 
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Professor Ida Mann: of hd retraction 

-The classical signs of thyrotoxicos ^ include rtie uretabolic rate (B.M.R.), 

and exophthalmos, as well as the ‘ .j.. exophthalmos may be apparent only in 

loss of ‘weight, tachycardia and tremor. Jlie persisting, when it 

life, disappearing on deep anatsthesia m there is also a disorder of function 


Ul . . . 

In some cases there is also a 

r.Ze'T3\r..;r«,socu,.,^ 

the lids and conjunctiva. The question is other signs of 

tosis and ophthalmoplegia may occi * P -o ^ ^hose thyroid glands 

thyrotoxicosis, and. indeed, in patients eve signs, 

have been partially removed prior to e pp , and Pochin, and the clinical 

The experimental work of hlanne and gud ’ others have done much to 

observations of Russell Brain, Rqi ’ * signs to the endocrine imbalance and 

elucidate the problems of the relation . • £ ^onhthalnios, proptosis, lid eedema, 

of th^e gradations, “"f occur in man. 

ophthalmoplegia and altered B. . . - pituitarv gland marked die begin- 

The discoverv of the thyrotropic lutervction of the thvroid and the pituitary 

nine of the rational comprehension ‘ „,nmlications. 'The linking of animal 

glands in the production of these however, incomplete and the 

experiment' to clinical findings and ro^riarifv the’ still outstanding pro- 


experiment to clinical findings ^ ^ ^ 

present series of patients is worr'ean be of use in inter^renng 

bletns and to indicate how tar tne - 1 

to show that extracts of the 


individual cases. -lonears to show that extracts ot the 

Experimental work, chiefly with gui -p | . jj^^.^oyectomized animals produce 
anterior lobe of tire ox pituitary bod 1 , . be shown to be due to oedema of 

proptosis which P'^’^sists after death < d extrinsic ocular muscles. This effect 

the orbital contents with cellular infil thvroxine in guinea-pigs. In these cases 

is entirely different from the of ,-r4ulating effea of 

jU'Scl=“,od„» a .ranito. ^ 

anaesthesia or after death. . . , 

T ^ c .-1 I ri,« rlinicallv we should be able to distinguish these ranous 

It therefore seems likelv - phuitarv thvrotropic hormone from the efferts 

pnmary and secondary effects * excess adrenaline acting on thyroxine- 

of excess thyroxine ^nd Ross^ antagonists. We are looking for 

sensitized structures, or against myroxi ^ uiistriped muscle (lid retraction 

Tw ^OTiesthesia), signs of weakness of striped muscle 
(‘“i of ' increase in bulk (water retention) in the orbital and 

(ophthalmoplegia), and sign eedema of lid"^) General changes due to excess or 

lid tissues (proptosis, cherao.sis and ceoeina 01 «u.;, o 
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DISCUSSION ON EXOPHTHALMOS AND ENDOCRINE 
DISTURBANCE 

Dr. W. Russell Brain: The syndrome which I have called exophthalmic ophthalmo- 
plegia is characterized by exophthalmos, external ophthalmoplegia, chemosis, swelling 
of the eyelids, and, in severe cases, papilloedema. The puzzling feature in its a;tiology 
is that such a clinical picture may be associated with (ij thyrotoxicosis, (2) inyxoedema, 
or (3) a normal state of thyroid function. Two conflicting solutions of this problem 
have been proposed by British workers. Mulvany (1944) believes that there- are really 
two forms of exophthalmos which he calls thyrotoxic and thyrotropic exophthalmos. 
In his view not only is their mode of production different, but the accompanying 
ophthalmoplegia is of different origin in the two forms. He attributes thyrotoxic 
exophthalmos to contraction of the orbital smooth muscles secondary to sympathicotonia, 
and the ophthalmoplegia to a thyrotoxic myasthenia, while he ascribes thyrotropic 
ophthalmoplegia to a myopathic condition of the ocular muscles, swelling of which 
causes the exophthalmos. 

Rundle and Pochin (1944) on the other hand maintain that cxophtltalmos in Graves’ 
disease is due to an increase in bulk of the retro-ocular tissues. They claim to have 
shown that this increase is due to fat and is greatest in the eye muscles, in which the 
average fat content was doubled in a scries of 17 thyrotoxic cases. Further Rundle 
and Wilson (1944b) state that bulging of the eyelids associated with severe exophthalmos 
is not due to oedema of the palpebral tissues, but to protrusion of the orbital fat 
increased in bulk. The same authors (1944fl) have carefully mca.surcd the ocular 
movements in cases of thyrotoxicosis and in patients with post-thyroidectomy exoph- 
thalmos. In the former group Weakness of ocular movement is both less frequent 
and less severe than in the latter, but they believe it. differs only in severity and not in 
kind. They note that in thyrotoxicosis ophthalmoplegia may sometimes occur without 
exophthalmos and they seem to attribute it to, or at any rate correlate it with, the 
increased fat content of the ocular muscles. They believe, then, that thcrc^ is no 
difference in kind between the two forms, merely noting that there is an inverse 
relationship between thyrotoxicosis and ophthalmoplegia in Graves’ disease. They 
propose to distinguish two forms of Graves’ disease, an ophthalmic form without 
thyrotoxicosis, and a thyrotoxic form. 

Clearly tliis view is unsatisfactory, for if the o])htbalmo))lcgia is due to increased 
fat caused by the thyrotoxicosis, what can be the cause of it in the non-thyrotoxic 
cases? Either in both groups there is some common cause which is not thyrotoxicosis, 
or there are two causes — thyrotoxicosis in one group and something else in the other. 

There is now considerable evidence in favour of thyrotoxic exophthalmos and 
ophthalmoplegia, however thyrotoxicosis may operate. In addition to the work I 
have quoted, there is some evidence that . exophthalmos may he produced by tire 
administration of thyroid extract and disappear on its withdrawal (Brain, 1936). There 
is also the improvement in both exophthalmos and ophthalmoplegia which sonictimes 
follows thyroidectomy, or the administration of thioiiracil. But neither exophthalmos 
nor ophthalmoplegia is usually severe in thyrotoxicosis except perhaps in older patients. 

What is the evidence for thyrotropic exophthalmos and ophthalmoplegia?. There 
is a considerable volume of experimental work which shows that exophthalmos can be 
produced in guinea-pigs by the thyrotropic hormone of the pituitary. Recent work 
has shown that this is due to oedema of the orbital tissues (Smelser, 1943 n and b: 
Pochin, 1944), and Aird (1940) has reported hi.stological changes in the ocular muscles 
of the experimental animal similar to those found in exophthalmic ophthalmoplegia 
in man. This, of course, does not prove tliat exophthalmic ophthalmo|t!cgin cccurnng 
in the absence of thyrotoxicosis is due to the thyrotropic hormone of the pituitary, 
but it does seem to be established that that hormone can produce a similar picture in 
animals and does so by means of orbital changes distinct from those obtaining in 
thyrotoxicosis.. There is thus, in animals at least, and probably in man, evidence 
favouring botlt thyrotoxic and thyrotropic exophthalmic ojilithalmoplcgia. The failure 
to distinguish different causes for ivhat looks the same ocular disturbance would explain 
some apparently conflicting results of treatment. Thioiiracil or thyroidectomy would 
benefit the itatient with the thyrotoxic form, though both can help to cause the syn- 
drome in another way. Thyroid extract could hardly improve the patient already 
thyrotoxic but might well help one whose exophthalmos was associated with myxoedema 
or rapid gain in weight: while cither ovarian or testicular or thyroid extracts might 
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improve the exophthalmos due to the thyrotropic hormone, by inhibiting the pro- 
duction of this hormone by the pituitary. 

Since I published ray earlier paper (Brain, 1937) I have seen 30 more cases, making 
61 in all. The sexes are equally atfected and the average age is 50. Out of 61 cases the 
condition followed thyroidectomy in only 11 and thiouracil in 1. In the post-thyroidec- 
tomy group males are affected at least 'four times as often as females. Since females 
get kvpenhyroidism nine times as often as males, males are 36 times more likely than' 
females to get exophthalmic ophtlialmoplegia after thyroidectomy for thyrotoxicosis. 
This striking sex difference seems to favour an endocrine factor in retiology rather 
than mere increase in weight or myxmdema. 

For treatment I have chiefly used oestrin for both sexes. The results are mostly 
disappointing, occasionally very good. Most patients improve up to a point. I have 
increased the dose up to 20 mg. of stilba'strol daily in some cases. 
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Professor Ida Mann; Exophthahnic ophthalmoplegia and ils relation to thyrotoxicosis. 
— The classical signs of thyrotoxicosis include the ocular conditions of liS retraction 
and exophthalmos, as well as the general effects of a raised basal metabolic rate (B.M.R.), 
loss of weight, tachycardia and tremor. The exophthalmos may be apparent only in 
life, disappearing on deep ana;sthesia or death, or may be real and persisting, when it 
should properly be called proptosis. In some cases there is also a disorder of function 
of some or all of die extrinsic ocular muscles (ophthalmoplegia), as well as cedema of 
the lids and conjunctiva. The question is furdier complicated by die fact that prop- 
tosis and ophthalmoplegia may occur in a patient with none of the other signs of 
thyrotoxicosis, and, indeed, in patients whose B.M.R. is low, or whose thyroid glands 
have been partially removed prior to the appearance of any eye signs. 

The experimental work of Marine and Rosen, Smelser, and Pochin, and the clinical 
observations of Russell Brain, Bundle, Mulvany, and others have done much to 
elucidate the problems of the relation of the eye signs to the endocrine imbalance and 
of the gradations, combinations and varieties of exophthalmos, proptosis, lid cedema, 
ophthalmoplegia and altered B.M.R. which may occur in man. 

The discovery of the thyrotropic hormone of the pituitary gland marked the begin- 
ning of the rational comprehension of the interaction of the diyroid and the pituitarv 
glands in the production of these varying ocular complications. The linking of animal 
experiment' to clinical findings and treatment is still, however, incomplete and the 
present series of patients is shown in an attempt to clarify the still outstanding pro- 
blems and to indicate how far the experimental work can be of use in interpreting- 
individual cases. ° 

Experimental work, chiefly with guinea-pigs, appears to show that extracts of the 
anterior lobe of the ox pituitary body injected into thvroidectomized animals produce 
proptosis which persists after death and which can be 'shown to be due to cedema of 
the orbital contents ivith cellular infiltration of the extrinsic ocular muscles. This effect 
is entirely different from the effect of excess thyroxine in guinea-pigs. In these cases 
the absorption of orbital fat leads to enophthalmos, but the stimulating effect* of 
thyroxine on smooth muscle produces a transient lid retraction which disappears under 
anesthesia or after death. " ‘ 


It therefore seems likely that clinically we should be able to distinguish these various 
pnmary and secondary effects of excess pituitary dryrotropic hormone from the effects 
of excess thyroxine and possibly coincident excess adrenaline acting on thyroxine 
sensitized structures, or against thyroxine-weakened antagonists. We are lookiim for 
three sets of eye signs, namely signs of overaction of unstriped muscle (lid rctr,4tion 
and exophtlialmos abolished by antesthesia). signs of weakness of striped muscle 
ophthalmoplegia), and signs of increase in bulk (water retention) in the orbital and 
hd tissues (proptosis, chemosis and oedema of lids). General changes due to excess or 
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DISCUSSION ON EXOPHTHALMOS AND ENDOCRINE 
DISTURBANCE 

Dr. W. Russell Brain: Tlie syndrome which I have called exophthalmic ophthalmo- 
plegia is characterized by exophthalmos, external ophthalmoplegia, chemosis, swelling 
of the eyelids, and, in severe cases, papilloedcma. The puzzling feature in its a;tiology 
is that such a clinical picture may be associated with ^ij thyrotoxicosis, (2) myxoedema, 
or (3) a normal state of thyroid function. Two conflicting solutions of this problem 
have been proposed by British tvorkers. Mulvany (1944) believes that there- arc really 
two forms of exophdtalmos which he calls thyrotoxic and thyrotropic cxophtlialmos. 
In his view not only is their mode of production different, but the accompanying 
ophthalmoplegia is of different origin in the two forms. He attributes thyrotoxic 
exophthalmos to contraction of the orbital smooth muscles secondary to sympathicotonia, 
and the ophthalmoplegia to a thyrotoxic myasthenia, while he ascriltes thyrotropic 
ophthalmoplegia to a myopathic condition of the ocular muscles, swelling of which 
causes the exophthalmos. 

Rundle and Pochin (1944) on the other hand maintain drat c.xophdtalmos in Graves’ 
disease is due to an increase in bulk of the retro-ocular ti.ssucs. They claim to have 
shown that this increase is due to fat and is greatest in the eye muscles, in which the 
average fat content was doubled in a series of 17 thyrotoxic cases. Further Rundle 
and Wilson (1944h) state that bulging of the eyelids associated widi severe exophthalmos 
is not due to oedema of the palpebral tissues, but to protrusion of the orbital fat 
increased in bulk. Tlie .same authors (I944u) have carefully measured the ocular 
movements in cases of thyrotoxicosis and in (Jatients tvith post-thyroidectomy exoph- 
thalmos. In the former group Weakness of ocular movement is both less frequent 
and less severe than in the latter, but they believe it differs only in severity and not in 
kind. They note diat in thyrotoxicosis ophthalmoplegia may sometimes occur without 
exophthalmos and they seem to attribute it to, or at any rare correlate it witli, the 
increased fat content of the ocular muscles. They believe, then, that thcre_ is no 
difference in kind between the two forms, merely noting that there is an inverse 
reladonship between thyrotoxicosis and ophthalmoplegia in Graves’ disease. They 
propose to distinguish two forms of Graves’ disease, an ophthalmic form without 
thyrotoxicosis, and a thyrotoxic form. 

Clearly tltis view is unsatisfactory, for if the ophthalmoplegia is due to increased 
fat caused by the thyrotoxicosis, what can be die cause of it in the non-thyroto.xic 
cases? Either in both groups there is some common cause which is not thyrotoxicosis, 
or there are two causes — thyrotoxicosis in one group and something else in the other. 

There is now considerable evidence in favour of thyrotoxic exophthalmos and 
ophthalmoplegia, however thyrotoxicosis may operate. In addition to the woik I 
have quoted, there is some evidence that , exophthalmos may be produced bv the 
administration of thyroid extract and disappear on its withdrawal (Brain, 1936). There 
is also the improvement in both exophthalmos and ophthalmoplegia which soniettmes 
follows thyroidectomy, or the administration of thiouracil. But neither exophthalmos 
nor ophthalmoplegia is usually severe in tliywotoxicosis except perhaps in older patients. 

What is the evidence for thyrotropic exophthalmos and ophthalmoplegia?. There 
is a considerable volume of experimental ivork which shows that e.xophrhalmos can be 
produced in guinea-pigs by the thyroU'opic hormone of the pituitary. Recent work 
has shown that this is due to oedema of the orbital tissues (Snicl.ser, 1943 a and h: 
Pochin, 1944), and Aird (1940) has reported histological changes in the ocular muscles 
of the experimental animal similar to tho.se found in exophthalmic ophthalmoplegia 
in man. This, of cou'r.se, does not prove that exophthalmic ophthalmoplegia eccurnng 
in the absence of thyrotoxicosis is due to the thyrotropic hormone ol the pituitary, 
but it does seem to be established that that hormone can produce a similar picture in 
animals and does so by means of orbital changes distinct from those obtaining in 
thyrotoxicosis.. There is thus, in animals at least, and probably in man, eiidence 
favouring both thyrotoxic and thyrotropic exophthalmic ophthalmoplegia, the tailure 
to distinguish different causes for what looks the same ocular disturbance woul explain 
some apparcntlv conflicting results of treatment. Thiouracil or thyroidectomy would 
benefit the patient with the thyrotoxic form, though both can help to cause the syn- 
drLe in another wav. Thyroid extract could hardly improve the patient already 
thvrotoxic but might well help one whose exophthalmos was 

or rapid ga.in in weight: while either ovarian or testicular or thyroid extracts might 
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The main line of treatment of all these groups was to raise the B.M.K. with thyroid 
extract in tho?e eases in which it was low. This was combined with tarsorrhaphy and 
plastic operations on the luls and conjunctiva where necessary. In no case «as orbital 
decompression required. In cases with a raised B.M.R. from the beginning, treatment 
was individual, in some deep X-ray therapy to the pituitary, in others, sedatives and rest. 
One case benefited from testosterone. 

Dr. S. Leonard Simpson said that Dr. Russell Br.iin, in opening the discussion, had re- 
ferred to the fundamental work which had been done on this subject. Not a little of that 
work had been done by Dr. Brain himself. On the present occasion they had had the 
addition of some valuable clinical material by Professor Ida Mann. 

He would like for a moment to depart from a close view of the end-results of illness, 
and urge how verv much might be done by a prophylactic psychiatric approach to the 
problem. Anxictv and shock plavcd an rctiological part both in thvrotoxicosis and m ex- 
ophthalmic ophthalmoplegia. ■ This was aiso true of duodenal ulcer, effort syndrome 
tD.A.H.) and some forms of hypertension, from which it apj^ared that the nature of die 
derangement depended verv much upon which organs or tissues of an indivi ual nere 
susceptible to the stimuli which came from the hypothalmus and perhaps from he pitm- 
tatv. Were we not looking at the end-results of a psychogenic-hypothalamic syndrome. 

Ixperimental evidence indicated that the thyrotropic hormone alone produced exoph- 
thalmos, and although thyroxine might augment this effect, he did not beheve^at 
thyroxine aionc could produce exophthalmos in man as distinct from lid retrac ion. 
oreticallv, withdrawal of thvroxinc could, as a release phencmenon, produce t e ^cre ion 
of thyrotropic hormone but' he had seen many hundreds of cases of people who had had 
verv large doses of thvroxine. producing sweating and tachycardia, and he had never 
himself seen— although a few cases had been reported— exophthalmos of any seventy 

produced bv thvroxine alone. , , ■ t i i.^j .. 

Concerning the group which Dr. Brain had separated-— and quite c ea f ' 

different clinical group — one must remember that the ophthalmoplegia was n ^ 

present in the early part of the syndrome, so that there was a 
exophthalmos to exophthalmic ophthalmoplegia. The group looked di , g 

different, and the sex incidence (predominantly male) vyas different. 

The theory he would suggest was the following. If ^ was accepte u 

thyrotropic hormone produced exophthalmos, both in Graves disease an ^ P 

thalmic ophthalmoplegic group, in the latter the thyroid was incapable of re^ondmg to 
the thyrotropic homone. This was not improbable on clinical ground Ru.trf 
there vvas the age of the patients to be taken into consideration rou 
althcugh one could get Graves' disease in old people it yvas much 

ihe bulk of the cases were in men, in whom the thyroid was much less labile than m 
women. The theory could be put to the test by mjming these people with thyrm 
tropic hormone, ana seeing if a raising of the BA LR. was P™duced Jb * 
certainly appeared to apply to that type of exophthalmic ?P^*f 

lowed extensive thyroidectomy, and which was associated vvit a ° rlkeasp \vas 

It was recognized clinically that toxic adenoma as distinct from Graves *sease ms 
associated with minimal eye change, and rarely recurred j . . • 

reason for that would he that in the toxic adenomas it was not the A^otropc hormone 
that vvas operating, but the primary activity of the thyroid gl^d, ^is v as quite «m- 
parable with other endocrine diseases. Thus one might have either a single non- 
recurrent cystic ovary, or multiple cvstic ovaries which regenerated after taking out one 
ovarv' and pan of the other. The same held good for the adrenal glands. 

Hd thdufht that testosterone vvas more logical for use «.n«n.than mstradiol, which 
was more logical in women. Testosterone vvas as likely to inhibit the pimitary as was 
V ecstradiol, and'H^assive oistradiol therapy was assoaated \Mth retention of fluid, i either 
hormones nor deep pituitarv- radiation could produce satisfactory results where irreversi- 
, hie secondary changes had taken place in the orbit. 

reference 

■ ' SI.VtPSON:, S. L. (lOK) Pmt-Crad. Med. J; !**• 

Mr. E. E Pochin referred to some of the quantitative data that he had obtained with 
Mr. Rundle. They had examined a series of 17 cases of thyrotoxicosis coming to 
post-mortem, includine six diagnosed as having exoph^almos, and had made a com- 
plete removal and analysis of the orbital contents. MTiere present, the exophthalmos 
had been of the simple' tv-pe common in Graves’ disease and not the so-called malig- 
nant” or severe form. 
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deficiency of diyrdxine (raised or lowered B.M.R. and loss or gain in wcigh'r), may 
also complicate the picture. In addition, in man, we are confronted by the possible 
action of the central nervous system acting through the hypothalamic structures as the 
stimulant or dejjrcssor of the pituitary gland. This aspect must always be borne in 
mind. Its importance was pointed out by Russell Brain in 1936, when he stated that 
in the majority of his patients with exophthalmic ophthalmoplegia there was a history 
of mental shock or emotional strain from extrinsic causes. Rfircly psychogenic sources 
of emotional disturbances were conspicuously absent. 

Eighteen cases are described on the presumptive evidence of the probable single or 
multiple endocrine disturbances underlying them. Pure thyrotoxic cases have not been 
included, as the problem has been tackled chiefly from the pituitary point of view. 

The cases seem to fall into tliree groups: • ■ 

GrotiJ) I . — ^Primary deficiency of thyroxine with compensatory excess of thyrotropic 
hormone secretion (4 cases). 

Group 11 . — ^Primary excess thyroxine as initial symptom followed by thyroid atrophy 
or removal, replaced by excess thyrotropic hormone (10 cases). 

Group in. — Excess thyroxine and excess thyrotropic hormone arising simultaneously 
(4 cases). 


Group 1 . — Primary thyroxine deficiency with compensatory excess thyrotropic hor- 
mone: Three women and one man fall into this groujt. They arc all between 50 and 
60 (average 54) years. One patient gave a history of fright in an air raid and one 
of overwork. The other two could assign no cause and were not neurotic person.tlitics. 
In all four' patients there was oedema of the lids and, in three, of the conjunctiva also, 
The lids appeared puffy, stiff and showed poor jnovement. In three cases die lids 
could not be completely closed, but lid retraction was not present and the appearance 
did not suggest thyrotoxicosis. The patients’ skin was sallow, thick -and, coarse, and 
slightlv suggestive of myxadeina. The proptosis fin three) could not be reduced by, 
pre.wure and the B.M.R. in the three cases in which it is known was subnormal (—9%, 
— 27% and 0 to —1%). In two of the cases one eye was lost from exposure before I 
saw the patient, but the other eye was saved by tarsorrhaphv and excision of conjunctiva,’ 
the patient being put on to thyroid extract until the B.M.R. was well raised. One case 
was seen very early and required no local treatment. The fourth case had partial 
tarsorrhaphy and her eyes tvere saved, though she showed many anomalous features and 
her early history is obscure. 


Group II . — Cases in which the presenting symntoms suggest excess thyroxine followed 
bv thyr.-:id failure, or thyroidcctorpy, and subscquetit e.xcess thyrotropic liormone; 
Ten cases fall into this group, eight are women and two men. Their ages range from 
44 to 76, distributed thus, 44, 47 (2). 54, 56, 57, 60, 62, 71, 76. In seven cases there 
is a definite history of shock or mental strain followed by symptoms of hyperthyroidism. 
In three there was no history other than the usual cbmpl.aint of oterwork and war 
anxiety. Of the seven cases giving a definite history, the 'shock was in five connected 
with the war; personal experience in air rajds (2), death or injury of near relation (2). 
hardship over billetees (I). The sixth case was that of personal worry over a criminal 
member of the family and the seventh the shock of an operation for strangulated 
hernia. In two of these cases there was a previous breakdown with tachycardia and loss 
of weight following in one case a motor smash and in the other the death of a husband 
In them all the history was of an illness characterized by loss of weight and tachycardia 
followed either hy recovery or thyroidectomy. Swelling of the lids, pritptosis and ophthal- 
mo[ilegin then developed, sometimes after a second shock, sometimes independently. Six 
of the ten cases had had thyroidectomy witli improvement, immediate, but not maintained 
The time elapsing between the thyroidectomy or the spontaneous lemission of the tachy- 
cardia and the tippcarance of the ophthalmoplegia varied from 14-!- ycar.s in two cases 
with history of second shock, to a few days in sotiie of the thyroidcctoimzcd casc.s. 

Group HI . — Excess thyroxine and excess thyrotropic hormone arising MinuJtflnc„„jjj,. 
Four cases fall into this group, three men and one woman, aged ^ •'ind 60 

(21 Two gave history of war experiences (shipwreck and bombing) ” ° overwork 

in civilian life. In all four the sym|)tom.s were loss of cxopluhil'""* 

ophthalmoplegia all coexistent, the loss of weight 1 44%) h, the T 

t!vo cases. tSc B.M R. in three was Wgh (+ 38%. -b 42%, • ■ + °;>rdt 

it was not taken before treatment. On this accon.nt. ^ ‘'>roid 
extract and were all treated differently on their individual men .. 
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It was found that the bulk of the orbital tissues was increased by an amount corres- 
ponding to the displacement of the eye observed in these cases [1]. I'lic increase was due 
to an excess of fat in the orbital structures; affecting particularly the skeletal eye muscles 
in which this ether extract component was more than doubled. ' It was of significance 
that this change in the eye muscles was found in 15 of the 17 cases and not merely 
in those with exophthalmos. . 

In the light of these findings, what was die probable .relationship between simple and 
“malignant” exophthalmos? The distinction between these types had developed at a 
time when it was thought that simple exophthalmos was not associated with increase 
in orbital bulk, enlargement of the eye muscles, or ophthalmoplegia, whereas “malignant” 
exophthalmos was known to exhibit thc.se features. It had now 'been shown- that in 
simple exoplithalmos orbital tissues and particularly muscles were increased in bulk. 
In addition the careful work of Ilundle and Wilson on ophthalmoplegia in thyroto.vic 
subjects [2], which his own measurements fully supported, showed limitation oi oci'dar 
movement also to be frequent in simple exophthalmos. It thus appeared that each of 
these phenomena occurred in mild degree in mild or simnle exophthalmos, and more 
severely in severe or "malignant” exophth.almo!;. Was “malignant” exophthalmos merely 
a more advanced, and secondarily complicated stage of simple exophthalmos? 

He would suggest one hypothesis which was very far from being proved but which 
might provoke investigation.^ It was possible that, ns orbital tissue bulk increased in 
simple exophthalmos, a stage of severity tvas reached at which the vascular drainage of 
the orbit- was mechanically impeded. The added orbital bulk so caused then started 
the rapid progression of malignant exophthalmos with its severe protrusion, clinical 
evidence of congestion, and post-mortem findings of cedema and later. fibrosis. On this 
view it seemed likely that any rapid gain in body-weight, such ns might follow thyroid- 
ectomy, could in an exophthalmic subject increase the bidk of the orbital tissues enough 
to tip the scale and precipitate the progressive changes of “malignant” exophthidmos. 

REFERENCES 

1 RUNDLE, F. F, and POCHlK, E. E. (I!)44), C/m. Sci., s, 53. 

2 and WILSON, C. W. (1044), C/m. Sci., s, 17. 

Professor Ida Mann, in reply, said that orbital decompression had not been done in 
any of her serie.s. She knew that Mulvany had stated that if one had to deal with the 
malignant type one must perform Nalfzigcr’s operation to save the eye, but she thought 
she had shown that tarsorrhapliy plus the administration of thyroid extract did save the 
eye without this. Orbital decompression wa.s, of course, a grave operation ■ whereas 
tarsorrhaphy was not, and in any case with proper endocrine treatment the condition - 
.should sub.side and the large mutilating operation of removing the orbital roof, should 
not be necessary. 
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Mr. G. D. Greville: Recent , developments [Abridged]. — The liippnric acid excretion 
test in schizophrenia . — Quastel and Wales (1938, 1940), using Quick's oral test, found 
that all their catatonics, but only 15% of the schizophrenics of other types, showed an 
abnormally low hippuric acid excretion, i.e. one corresponding to 2-9 g. or less of 
benzoic acid. We (Srrom-Olsen, Greville and Lennon, 1938) were unable to confirm 
this difference between catatonics and other schizophrenics, but two other groups of 
workers were in partial agreement with Quastel and Wales {see table). Finkclman 
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suggested that low values in catatonia might result from the immobility of the muscles. 

Hippuric acid synthesis is now known to be dependent on body-weight (Scurry and 
Field, 1943). The disagreement between Quastel and Wales and ourselves does not, 
however, result from neglect of the patients’ weights. For if a scatter diagram is plotted 
from our own data, the points for the two groups of patients are intermingled (fig. 2); from 
Quastel and Wales’s data, the two 'groups are separate (fig. 1.). Nevertheless it tvotild 
be well to take account of body-weight in future work, for all the non-catatonic patients 
with excretions below 2-9 g. arc of light weight (figs. I and 2). 



FIG. 1.— Quastel and Wales. , FIG. 2.— Stt6m-OIsen el at. 

• Catatonics. x Other schizophrenics. 

Michael, Looney and Borkovic (1944) do indeed record the excretion as mg. sodium 
benzoate per kg. body-weight. They find the following average values after giving 
80 mg. sodium benzoate per kg. by mouth: For 9 controls, 59; 4 catatonics, 59; 15 
other schizophrenics, 60. In the same units, the average for Quastel and Wales’s 
catatonics is 47, and their other schizophrenics 68-5; for Our catatonics 72, and other 
schizophrenics 72-5 I cannot explain the discrepant:)' between our results and those 
of Quastel and Wales. 

Spontaneous hypoglyctemia.--ln addition to spontaneous hvpoglycxmia with a clear 
organic basis, there exists the so-called "functional hypoglycamiia’’ (sec Wauchope 
1933). This may be acute or chronic; complete recoveiw is possible; and the xtiolom’ 
is indefinite, although there may be a hereditary component (Cammidge. 1930). It « 
October — Psvch. 1 
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It was found that the bulk of the orbital tissues was increased by an amount corres- 
ponding to the displacement of the eye observed in these cases [1], The increase was due 
to an excess of. fat in the orbital structures; affecting particularly the skeletal eye muscles' 
in which this ether extract component tvas more than doubled. ' It tvas of significance 
that this change in the eye muscles was found in 15 of the 17 cases and not merely 
in those with exophthalmos. , 

In the light of these findings, what was die probable .relationship between simple and 
“malignant” exophthalmos? The distinction betivecn these types had developed at a 
time when it tvas thought that simple exophthalmos was not associated ivith increase 
in orbital hulk, enlargement of the eye muscles, or ophthalmoplegia, whereas “malignant” 
exophthalmos was known to exhibit these features. It had now been shoivn' that in 
simple exophthalmos orbital tissues and particularly muscles were increased in bulk. 
In addition the careful work of Rundle and Wilson on ophthalmoplegia in thyrotoxic 
subjects [2], which his owm riieasuremcnts fully supported, showed limitation of ocular 
movement also to be frequent in simple exophthalmos. It thus appeared that each of- 
these phenomena occurred in mild degree in mild or simnle exophthalmos, and more 
severely in severe or "malignant” exophthalmos. Was “malignant" exophthalmos merely 
a more advanced, and secondarily complicated stage of simple exophthalmos? 

He would suggest one hyp.othesis which was very far from being proved but which 
might provoke investigation.^ It was possible that, as orbital tissue bulk increased in 
simple exophthalmos, a stage of severity was reached at which the vascular drainage of 
the orbit* was mechanically impeded. The added orbital bulk so caused then started 
the rapid progression of malignant exophthalmos noth its severe protrusion, clinical 
evidence of congestion, and post-mortem findings of oedema and later . fibrosis. On this 
view it seemed likely that any rapid gain in body-weight, such as might follow thyroid- 
ectomy, could in an exophthalmic subject increase the bulk of the orbital tissues enough 
to tip the scale and precipitate the progre.ssive changes of “malignant” exophthiilmos. 
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Professor Ida Mann, in reply, said that orbital decompression had not been done m 
any of her series. She knew that Mulvany had stated that if one had to deal with the 
malignant type one must perform Naff/.igeVs operation to save the eye, but she thought 
she had shown that tarsorrhaphv plus the administration of thyroid extract did save the 
eye without this. Orbital decompression waSj of course, a grave operation ■ whereas 
tarsorrhaphy ivas not, and in any case with proper endocrine treatment the condition 
should subside and the large mutilating operation of removing the orbital roof, should 
not be necessary. 
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The considerable day-to-day variations in O.G.T. observed even in normal subjects 
(see for example Freeman, Looney and Hoskins, 1942) do not. as might seem likely, 
invalidate the work on melancholia. They probably result from delays in glucose 
absorption, and reduce the usefulness of the O.G.T. curt'e in measuring utilization and 
hence in the diagnosis of diabetes. In psychiatric work, however, as we have seen, 
such variations should be regarded with interest rather than deprecation. 

Brain melaholism. — I'he oxygen consumption of the brain is measured in man by 
determining the oxygen contents of blood from an artery' and from the internal jugular 
vein. The difference between these — the arterio-venous (A.-V.) difference — if multiplied 
by the rate of blood-flow, gives the oxygen consumption. The difficulty lies in the 
measureinent of blood-flow. The thermo-electric needle (Gibbs, 1933) will indicate 
changes in flow in a vessel, but gives no absolute values. In the “plethysmographic” 
method (Ferris, 1941) the rate of displacement of C.S.F. through a lumbar-puncture 
needle when the venous return is obstructed by inflation of a cuff round the neck is 
taken as representing tlie arterial inflow. The method lays itself open to criticism both 
from physiologists (Gregg and Shipley, 1944) and, one would imagine, from the subjects; 
hut it is the only one which gives any figure for the intracranial blood-flow in man. '■ 

The following table shows that brain A.-V. differences afe not abnormal in schizo- 
phrenia : 


, Subjects 

oO conmi yotmg men ... 
^hospitalized controls 
schizophrenics 


Average brain A.-V. differences 
Oxygen CO. Glucose 

<voIs. ®q) (voh. %) (n^. per 100 ml.) Authors 
C -7 C*G O S Gibbs er a/, (1942) 

6*9 0*4 9 Wortis er c/. (1940) 

0-7 7 0 10 Mortis er c/. (1940) 


Rosenbaum, Roseman, Aring and Ferris (1942) found by the plethysmographic 
method values from 105 to 170 (average 131) ml. per min. for intracranial blood-flow' 
w normal subjects, and from 87 to 162 (average 117) in schizophrenics. It therefore 
seems likely that gross cerebral metabolism is normal in schizophrenia, although some 
simultaneous measurements of A.-V. difference and blood-flow ought to be made. 

Himwich and Fazekas (1944a) from A.-V. difference measurements consider that 
cerebral metabolic rate is normal in adult undifferentiated mental defectives, but reduced 
in mongolism, cretinism, phenylpyruvic oligophrenia, advanced hydrocephalus, micro- 
cephaly and amaurotic familiai idiocy. The same authors 1 1944b) have determined 
A.-V. differences in pernicious anaemia, cardiac failure and luetic encephalitis, with 
interesting results. 

Changes in cerebral metabolism during “shock” therapy have been much studied, 
especially by Himwich, Loman, Wortis and their colleagues. The e.xpected reduaion 
in cerebral bx-ygen— and glucose — uptake during insulin hypoglyaemia has been duly 
established : the A.-V. differences are reduced, with negbgible change in the rate "of 
blood-flow, as determined by both Gibbs’s and Ferris’s methods. During leptazol con- 
vulsions, on the other hand, there is increase in blood-flow, which makes it difficult to 
establish that there is reduced oxygen-uptake during the period of hypoxia; this, 
however, is highlv probable. Davis, McCulloch and Roseman (1944), using an ingeni- 
ous electrical method, have found that induced seizures in cats are accompanied by a 
fall in the oxvgen-tension of the cortex, which begins several seconds before the fif 
this they ascribe to an increase in cerebral metabolism provoked by the exciting agent" 

Belief that reduced cerebral respiration was the factor common to" the various ‘‘shock’’ 
thhrapies led Alexander and Himwich (1939) to try partial asphyxiation by nitrogen 
as a treatment of schizophrenia. Several other workers have subsequently tried this 
with promising initial results but ultimate disappointment. Surely, however, insulin 
and convulsion therapies are not equally effective in the treatment’ of schizophrenia- 
and the effect of short sharp hypoxia were better tested on the affeaive psvehoses where 
concision therapv is more successful. ‘ ’ 

In conclusion, the biochemists want help from clinical research officers who with 
the Medical Director will integrate the clinical side, choosing the patients -inrl 
their subsequent progress for years if need be. For metabolic studies we need resenrrh 
wards, with adequate and highly conscientious nursing staff. * caren 

My thanks are due to Dr. R. Strorn-Olsen, for his interest and encouragement 
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necessary, but difficult, to differentiate it from psychoneurosis with incidental hypo- 
glyca:mia (ISIartin and Hellmuth, 1937). , 

The reciprocal relationship between hypoglyctemia and mental state is well shown 
in a' small group of cases, described by Rennie and Howard (1942), presenting the 
syndrome “tension-depression with hypoglycscmia’'. In this, hypoglycacmic episodes 
occur after food, with symptoms which may be alarming, and the oral glucose tolerance 
curves are flat. After treatment of tlie psychiatric disorder, the episodes fail to appear, 
and the tolerance curves return to 'normal. -The authors suggest that the fault lies 
in the mechanism winch calls a halt to net glycogen storage,' and that the treatment 
of certain cases of hypoglyctemia should be focused on the personality disturbance. 

During hypoglycsemia many crimes and offences have been committed (Wilder, 1940). 
Wilder (1943) also states that hypoglycemia has several times led to divorce proceedings 
on the grounds of cruelty. He mentions a wife who maintained that her husband was 
the meanest, most brutal individual, and was puzzled because he was so popular with 
the rest of the world. It seems that owing to their domestic arrangements “the poor 
woman was the only person who had practically never the opportunity to sec him in 
a normoglyc.-emic state”. In children hypoglycaemia is frequent, rind Wilder considers 
that a piece of candy provides better treatment than a visit to a psycho-analyst. 

The oral glucose tolerance test in melancholia . — Although previous workers had 
observed abnormal oral glucose tolerance (O.G.T.) in depression, ideas were systematized 
by McGowan and Quastel (1931) who introduced the hyperglycmmic index (H.I.). This 
is given by the fraction: 

Two-hour blood-sugar level — fa sting level 
■ Maximum blood-sugar level — fasting level ^ 

It is a measure of prolongation of hypcrglycpcmia, the curve of most abnormal shape 
having an H.I. of 100. When 50 g. of glucose arc given, an H.I. of 0 to 10 is considered 
normal. McGowan and Quastel found the closest parallelism between H.L and emo- 
tional tension. A normal H.I. in a case of melancholia indicated a hysterical element, 
with bad prognosis. The H.L tvas also a guide to progress, falling from a high to a 
low value on recovery. Some subsequent authors were less sanguine about the agree- 
ment between H.I. and observed mental .state. I can give no opinion. I should like, 
however, to discuss the cause of the O.G.T. abnormality so often found. 

Two types of abnormal curve occur in melancholia, the flat curve and the high curve 
with delayed return, both starting from a norm.al or even subnormal fasting level, I do 
not think that these types are of fundamentally different causation, for when in 1940 
Dr. D. Russell Davis and I studied depressed patients kept under controlled conditions 
and on a fixed carbohydrate intake, the curves switched from one shape to the other, 
without significant change in mental state. 

The O.G.T. curve is determined by the varying rates of absorption and utilization 
of glucose. A measure of the utilization may be given by the intravenous glucose 
tolerance. Gildca, McLean and Man (1943), working with manic-depressives, obtained 
both oral and intravenous curves. Finding that the latter were normal by the standards 
w'hich they adopted, they concluded that the abnormality of the former arose from 
delayed absorption rather than faulty utilization. The evidence was incomplete, since 
most of their O.G.T. curves were not very abnormal, and also variations in intravenous 
tolerance, within their generous limits of normality, might still represent one factor 
affecting the shape of the oral curve. Indeed, the apparent lack of correlation between 
oral and intravenous tests might result from their necessarily, crude method of assessing 
the latter. The intravenous curve conforms closely to an exponential equation contain- 
ing three constants (Grcville, 1943), and the need for three constants rendeivs the 
evaluation of the curve very difficult. 

The unpublished work with Dr. Russell Davis to which I have referred, however, gives 
evidence in support of Gildca and his colleagues. Following a suggestion by Mr. T. C. 
Hall, we found that in the O.G.T. curves of depressed patients tlicre is correlation 
between the average slope over the first thirty minutes and the H.I., tJiat is, the lower 
the initial rate of rise of blood-sugar the more prolonged the hyperglyctcmia. The most 

of sustained hypcrglycaunia in these tests is an 
ftc were encouraged in the belief that the inidaf 
;hicose when we found that it was correlated with 
the saliva after ingestion of potassium iodide, in 
5) performed on the same patients. It therefore 
instant daily carbohydrate intake as in this work, 
lining the shape of the O.G.T. curie in depression 


likely explanation is that one cause 
inidal slow absorption of glucose. 1 
slope indicates mte of absorption of j 
the time in which iodide appeared ti- 
the test of Heath and Fullerton (19; 
seems probable, at any rate with a C' 
that the most important factor detent 
is absorption from the alimentari’ trac 
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The considerable day-to-day variations in O.G.T. observed even in normal subjects 
[see for example Freeman, Looney and Hoskins, 1942) do not, as might seem likely, 
invalidate the work on melancholia. They "probably result from delays in glucose 
absorption, and reduce the usefulness of the O.G.T. curve in measuring utilization and 
hence in. the diagnosis of diabetes. In psychiatric work, however, as we have seen, 
such variations should be regarded with interest rather than deprecation. 

Brain metabolism ; — The oxygen consumption of the brain is measured in man by 
determining the oxygen contents of blood from an artery' and from tlie internal jugular 
vein. The difference between these — the arterio-venous (A.-V.) difference — if multiplied 
by the rate of blqod-floiv, gives the oxygen consumption. The difficulty lies in the 
measurement of blood-flow. The thermo-electric needle (Gibbs, 1933) will indicate 
changes in flow in a vessel, but gives no absolute values. In the “plethysmographic” 
method (Ferris, 1941) the rate of displacement of C.S.F, through a lumbar-puncture 
needle when the venous return is obstructed by inflation of a cuff round the neck is 
taken as representing the arterial inflow. The method lays itself open to criticism both 
from physiologists (Gregg and Shipley, 1944) and, one would imagine, from the subjects; 
but it is the only one which gives any figure for the intracranial blood-flow in man. ' 

The following table shows that brain A.-V. differences afe not abnormal in schizo- 
phrenia : 


• Subjects 

SO normal young men 
23 hospitalized controls ... 

53 schizophrenics 


Average brain A.-V. differences 
CO; Glucose 

(vols, ®o) <vols. %) (mg. per 100 ml.) Authors 
G*7 G’G 9-8 Gibbs ef a/. (19-12) 

6-9 0-4 9 Wortis er c/. (1940) 

G'7 7 0 10 Wonis er a/- (1940) 


Rosenbaum, Roseman, Aring and Ferris (1942) found by the plethysmographic 
method values from 105 to 170 (average 13!) ml. per min. for intracranial blood-flow- 
in normal subjects, and from 87 to 162 (average 117) in schizophrenics. It therefore 
seems likely that gross cerebral metabolism i^ normal in schizophrenia, although some 
simultaneous measurements of A.-V. difference and blood-floiv ought to be made. 

Himwich and Fazekas (1944a) from A.-V. difference measurements consider that 
cerebral metabolic rate is normal in adult undifferentiated mental defectives, but reduced 
in mongolism, cretinism, phenylpyruvic oligophrenia, advanced hydrocephalus, micro- 
cephaly and amaurotic familial idiocy. The same authors ^ 19446) have determined 
A.-V. differences in pernicious antemia, cardiac failure and luetic encephalitis, with 
interesting results. 

Changes in cerebral metabolism during “shock” therapy have been much studied, 
especially by Himwich, Loman, Words and their collogues. The expected reduction 
in cerebral oxygen — and glucose — uptake during insulin hypoglycmmia has been duly 
established ; die A.-V. differences are reduced, with negligible change in the rate "of 
blood-flow, as determined by both Gibbs’s and Ferris’s methods. During leptazol con- 
vulsions, on the other hand, there is increase in blood-flow, which makes it difficult to 
establish that there is reduced oxygen-uptake during the period of hypoxia: this, 
however, is highly probable. Davis, McCulloch and Roseman (1944), using an ingeni- 
ous electrical method, have found that induced seizures in cats are accompanied by a 
fall in the oxvgen-tension of the cortex, which begins several seconds before the fit; 
this they ascribe to an increase in cerebral metabolism provoked by the exciting agent”. 

Belief that reduced cerebral respiration was the factor common to the various “shock’’ 
thferapies led Alexander and Himwich (1939) to try partial asphyxiation by nitrogen 
as a treatment of schizophrenia. Several other workers have subsequently tried this 
W'ith promising initial results but ultimate disappointment. Surely, however, insulin 
and convulsion therapies are not equallv effective in the treatment of schizophrenia- 
and the effect of short sharp hypoxia were better tested on the affective psychoses, where 
convulsion therapy is more successful. 

In conclusion, the biochemists tvant help from clinical research officers, who with 
the Medical Director will integrate the clinical side, choosing the patients and following 
their subsequent progress for years if need be. For metabolic studies we need research 
wards, with adequate and highlv conscientious nursing staff. 

My thanks are due to Dr. R. Strbm-Olsen, for his interest and encouragement 
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necessary, but difficult, to differentiate ■ it from psychoneurosis with incidental hypo- 
glycaemia (Martin and Hellniuth, 1937). 

The reciprocal relationship between hypoglyca:mia and mental state is well shown 
in a small group o£ cases, described by Rennie and Howard (1942), presenting the 
syndrome “tension-depression with bypoglycxmia”. In this, hypoglycKmic episodes 
occur after food, \vith symptoms which may be alarming, and the oral glucose tola-ancc 
curves are flat. After treatment of tlte psychiatric disorder, the cnisodes fail to appear, 
and the tolerance curves return to 'normal. -The authors suggest that the fault lies 
in the mechanism which calls a halt to net glycogen storage,'^ and that the treatment 
of certain cases of hypoglyctemia should be focused on the personality disturbance. 

During hypoglyca:mia many crimes and offences have been committed (Wilder, 1940). 
Wilder (1943) also states that hypoglycaimia has several times led to divorce proceedings 
on the grounds of cruelty. He' mentions a wife who maintained that her husband was 
the meanest, most brutal individual, and was puzzled because he was so popular with 
the rest of the world. It seems that owing to their domestic arrangements “the poor 
woman was the only person who had practically never the opportunity to sec him in 
a normoglycremic state”. In children hypoglycatmia is frequent, dnd Wilder considcr.s 
that a piece of candy provides better treatment than a visit to a psvcho-analyst. 

The oral glucose tolerance test in melancholia . — Although previous workers had 
observed abnormal oral glucose tolerance (O.G.T.) in depression, ideas were systematized 
by McGowan and Quastel (1931) who introduced the hypcrglycatmic index (H.I.). This 
is given by the fraction; 

Two- hour blood-sugar level — fasting level 
Maximum blood-sugar level — fasting level ^ 


It is a measure of prolongation of hypcrglyctcmia, the curve of most abnormal shape 
having an H.I. of 100. Wfften SO g. of glucose arc given, an H.I. of 0 to 10 is considered 
normal. McGowan and Quastel found the closest parallelism between H.I. and emo- 
tional tension. A normal H.I. in a case of melancholia indicated a hysterical clement, 
with bad prognosis. The H.I. was also a guide to progress, falling from a high to a 
low value on recovery. Some subsequent authors were less sanguine about the agree- 
ment between H.I. and observed mental state. I can give no opinion. 1 should like, 
however, to discuss the cause of the O.G.T. abnormality so often found. 

Two types of abnormal curve occur in melancholia, the flat curve and the high curve 
with delayed return, botli starting from a normal or even subnormal fasting level. I do 
not think that these types arc of fundamentally different causation, for when in 1940 
Dr. D. Russell Davis and I studied depressed patients kept under controlled conditions 
and on a fixed carbohydrate intake, the- curves switched from one shape to the other, 
without significant change in mental state. 

The O.G.T. curve is determined by the varying rates of absorption and utilization 
of glucose. A measure of the utilization may he given by the intravenous glucose 
tolerance. Gildea, McLean and Man (1943), working with manic-depressives, obtained 
both oral and intravenous curves. Finding that the latter were normal by the' st.indnrds 
which they adopted, tliey concluded that the abnormality of the former arose from 
delayed absorption rather than faulty utilization. The evidence was incomplete, since 
most of their O.G.T. curves were not very abnormal, and also variations in intravenous 
tolerance, within their generous limits of normality, might still represent one factor 
affecting the shape of the oral curve. Indeed, the apparent lack of correlation between 
oral and intravenous tests might result from their necessarily, crude method of assessing 
the latter. The intravenous curve conforms closely to an exponential equation contain- 
ing three constants (Greville, 1943), and the need for three constants renders the 
evaluation of the curve very difficult. 

The unpublished work with Dr. Russell Davis to which I have referred, however, gives 
evidence in support of Gildea and his colleagues. Following a suggestion by Mr. 1 . C- 
Hall, w'c found that in the O.G.T. curves of depressed patients there is correlation 
between the average slope over tire first thirtv minutes and the H.I., that is, the lower 
the initial rate of rise of blood-sugar the more prolonged the hypcrglycrcmia. The most 
likely explanation is that one cause of sustained hypcrglycxmia in these tests is an 
initial slow absorption of glucose. We were encouraged in the belief that the 
slope indicates rate of absoqrtion of glucose when we found that it was correlated « it i 
the time in which iodide appeared in the saliva after ingestion of [lotassiiim iodide, m 
the test of Heath and Fullerton (1935) performed on the same patients. It there o 
seems probable, at anv rate with a constant dailv carbohydrate intake as in this " • 

that the most important factor determining the shape of the O.G.T. curve in depre.. 
is absorption from the alimentary tract. 
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The considetahic day-to-day variations in O.G.T. observed even in normai subjects 
{see for example Freeman, Looney and Hoskins. 19-12) do rvoi. as might seem likely, 
invalidate the work on melancholia. They 'probably result from delays in glucose 
absorption, and reduce the usefulness of the O.G.T. curve in measuring utilization and 
hence in the diagnosis of diabetes. In psychiatric work, however, as we have seen, 
such variations should be regarded with interest rather than deprecation. 

Brain meinbolism. — ^The oxygen consumption of the brain is measured in man by 
determining the oxvgen contents of blood from an artery and from the internal jugular 
vein. The difference between these—the arterio-venous (A.-V.) difference-~if multiplied 
by the rate of blood-flow, gives the oxygen consumption. 'The difficulty lies 3n_ the 
measurement of biood-flow. The thermo-electric needle (Gibbs, 1933) will indicate 
changes in flow in a vessel, but gives no absolute values. In the "plethysmograpluc” 
method (Ferris, 1941) the rate of displacement of C.S.F. through a lumbar-puncture 
needle when the venous return is obstructed by inflation of a cuff round the neck is 
taken as representing the- arterial inflow. The method lays' itself open to criticism both 
from physiologists (Gregg and Shipley, 1944) and, one would imagine, from the subjects; 
but it isThe only one which gives any figure for the intracranial blood-flow in man. ' 
The following" table shows that brain A.-V. differences afe not abnormal in schizo- 
phrenia ; 

Average brain A.-V. differences • 

Oxygen CO. Glucose 

, Subjects (vois, (voh. %> (mg. per 100 ml.) ^ Authors 

oO normal i'ouus naen ... ... ... ... ... 0*7 C-C 9*8 Gibbs ef o/- (1042) 

28 hospitalized conuols ... G-O C*4 9 Wonis er a/. (1940) 

53 schizophrenics... ... ... ... ... ... G'7 7-0 10 Wortis ef c/. (1940) 

Rosenbaum, Roseman, Aring and Ferris (1942) found by the plethysmographic 
method vaiues from 105 to 170 (average 131) ml. per min, for intracranial blood-flow 
in normal subjects, and from 87 to 162 (average 117) in schizophrenics. It therefore 
seems likely that gross cerebral metabolism is normal in schizophrenia, although some 
simultaneous measurements of A.-V. difference and blood-flow ought to be made. 

Himwith and. Faxekas (l944o) from A.-V. diffcte-nce measurements consider that 
cerebral metabolic rate is normal in adult undifferentiated mental defectives, but reduced 
in mongolism, cretinism, phenylpyruvic oligophrenia, advanced hydrocephalus, micro- 
cephaly and amaurotic familial idiocy. The same authors (1944b) have determined 
A.-V. differences in pernicious ansmva, cardiac failure and luetic encephalitis, with 
interesting results. 

Changes in cerebral metabolism during “shock” therapy have been much studied, 
especially by Himwich, Loman, Wortis and their colleagues. The expected reduction 
in cerebral oxygen — and glucose — uptake during insulin hypoglycsemia has been duly 
established: the A.-V. differences are reduced, with negligible change in the rate of 
blood-flow, as determined by both Gibbs’s and Ferris’s methods. During leptazol con- 
vulsions, on the other hand, there is increase in blood-flow, which makes it difficult to 
establish that there is reduced oxygen-uptake during the period of hi'poxia; this, 
however, is highly probable. Davis, McCulloch and Roseman (1944), using an ingeni- 
ous electrical method, have found that induced seizures in cats ate accompanied by a 
fall in the oxygen-tension of the cortex, which begins several seconds before the fit; 
this they ascribe to an increase in cerebral metabolism provoked by the exciting agent'. 

Belief'ihat reduced cerebral respiration was the factor common to the various \hock” 
thferapies led Alexander and Himwich (1939) to try partial asphyxiation by nitrogen 
as a treatment of schizophrenia. Several other workers have subsequently tried this, 
with promising initial results but ultimate disappointment. Surely, however, insulin 
and convulsion therapies ate not equallv effective in the treatment of schizophrenia- 
and the effect of short sharp hypoxia were better tested on the affective psveho^es, where 
convulsion therapy is more successful. 

In conclusion, the biochemists want help from clinical research officers, who with 
the Medical Director will integrate the clintcal side, choosing the patients and following 
their subsequent progress for years if need be. For metabolic studies we need research 
wards, with adequate and highly conscientious nursing staff. 

My thanks are due to Dr. R. Strom-Olsen, for his interest and encouragement 
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Dr. Derek Richter: Biochemical Aspects of Anxiety [From the Central Pathological 
Laboratory and Mill Hill Emergency Hospital, London, N.TF.7). — During the last few 
yeans there have been a number of useful additions to our knowledge of the biochemical 
changes produced by emotion. Milhorat and his collaborators (1943) have reported 
the presence in the blood of patients with anxiety of a substance which has a special 
action on plain muscle. This substance, which they test for with loops of rabbit 
intestine suspended in Ringer-Tyrode solution, is not present in the blood of normal 
controls. Its action on the rabbit intestine is unlike that of adrenaline or acetylcholine, 
for it produces rhythmic changes in the amplitude of the contraction. The nature of 
the substance is still unknown, but it presents a promising problem for investigation. 
Substances which affect plain muscle arc of' particular interest in connexion with the 
study of asthma, migraine and otlier .allergic conditions which m,a.y be precipitated by 
anxiety, for the way in which anxiety influences them is still a mystery. It has been 
suggested that histamine release may play a part here and in this connexion an 
important advance has been made by Anrep and his collaborators (1944), who have 
succeeded in obtaining direct evidence of the mechanism by tvhich histamine is in- 
activated in the body.' Previous investigators have generally assumed that histamine 
was destroyed by the enzyme histaminase, which has been shown to oxidize histamine 
in vitro, but Anrep has shown that histamine administered by mouth or siihcutaneously 
is eliminated in the form of a conjugated derivative together with some free histamine 
in the urine. The elimination in this way is nearly quantitative. Tliis work suggest.? 
that the estimation of the histamine excretion might give useful inforination in those 
cljnical conditions in which histamine is believed to play a part. 

It is well established that anxiety may have a profouncl effect on the endocrine balance. 
This is shown, for example, by the endocrine changes in anorexia nervosa and by the 
effects of anxiety on sexual function. Some interesting new data have been obtained 
by animal experiments in which emotional strains of anxious rats have been specially ’ 
bred and their endocrine make-up has been compared with that of normal animals. 
The . tendency to anxiety was judged from the general timidity and non-aggressiveness 
and from their giving evidence of anxiety by defecating and micturating when intro- 
duced into strange surroundings. In addition to a number of minor differences it was 
found that the thyroid glands were heavier in both sexes in animals of the emotional 
strain (Yc.ikel and Rhoades, 1941). 

Rennie and Howard (1942) have reported the occurrence of hypoglyc.xmia as a rcstilt 
of emotional tension in certain individuals and this agrees with die work of Gctlhorn. 
Feldman and Allen (1942), who have demonstrated an increased liberation of insulin 
into the. blood in emotion.al excitement, a change which is marked in schizophrenic 
subjects. They estimated the insulin in the blood by injecting it into hvpopliysectomizcd 
and adrenodemcdullated rats, in which they noted the fall in the blood-sugar level. 
Although the idea of endocrine clianges in emotion is not new, the demonstration of 
an endocrine change diat can lie measured in tliis way in liiiman subjects must be 
counted as a considerable advance. 

The occurrence of hypcrglyca;mia in anxiety and fear lias frequently Iiccn reported. 
Cannon, from his observations on emotional hyperglvcaimia in the cat. regarded 
this as an important pliy.siologic.al mechanism for providing the muscles with sugar 
as fuel, for fight or flight: but Whitehorn (1934), Mann (1925) and McCowan and 
Quastel (1931), who worked mainly with psychotic snlijects, were unable to confirm the 
view that hypcrgh’cxmia is characteristic of emotional excitement in man. Further 
information on this point was obtained in .sonic experiments c.yried out at Mill Hill 
in collaboration with Dr. M.ixivcl! Jonc-s. At the time when air raids were occurring 
nightlv we collected a group of patients with anxiety states who volunteered to forgo 



25 


Section of Psychiatry 


675 


their evening meal and to leave the shelters during an air raid and come to the top 
of the building, where samples for blood.-sugar estimations were taken. The blood 
samples were taken at a time when there was gunfire overhead and enemy planes were 
in the vicinity; most of the patients expressed subjective feelings of fear and gave 
objective evidence of it. Blood samples for comparison were taken before the raid and 
after the patient had returned to the shelters. The estimations showed that in 13 out 
of 18 patients there , was no change in the blood-sugar level during the raid’. In 5 
subjects there was a slight rise in the blood-sugar level, but the highest value was only 
115 mg./ 100 ml., which was hardly outside the normal range. This result was confirmed 
in a number of other experiments. During the time of the air raids on London I got 
into the habit of carrying a set of blood-sugar tubes in my breast pocket and testing 
my own blood-sugar level when there was enemy activity near at hand. Although 
there were several occurrences which, according to Cannon’s views, might have, been 
expected to provoke a hyperglyctemia, the blood-sugar never showed more than minor 
fluctuations of less than 10 mg./ 100 ml. It was concluded that the blood-sugar response 
in man varies with the individual : in the majority there is no change, in about a third 
there is a definite rise in the blood-sugar in emotion, while in a few there may be a 
hypoglycsemic response. The rise in the blood-sugar level, when it occurs, is never as 

great as might be occasioned by ingesting a few grammes of ■ carbohydrate. It would 

therefore appear that emotional hyperglycasmia is not a mechanism of an}^ great 
physiological significance in man. 

Another blood factor that we have been interested in at Mill Hill is the serum 

choline esterase. The rise in the activity of this enzyme in anxiety, which was first 

reported by Tod and Jones (1937), was readily confirmed - and further experiments 
showed that the effect is specific for the choline esterase, since no similar change was 
found in the serum amylase or in other serum proteins (Richter and Lee, 1942), The 
problem then arose of the physiological significance of the change. Many attempts to 
produce the effect artificially by injecting adrenaline, histamine and other drugs were 
unsuccessful, but it was finally found that the serum choline esterase activity was raised 
as a result of vigorous muscular exercise (Croft and Richter, 1943). High serum choline 
esterase activities have been found in patients with acute anxiety states, acute depressive 
states, post-concussional states and thyrotoxicosis, while the activity has been shown to 
rise as a result of insulin shock therapy, childbirth and muscular exercise. Low activi- 
ties, on the other hand, have been observed in stupor, during treatment with narcotics,, 
in states of extreme debilit)', in advanced senility, in acute infeaions and panicularlw 
in liver disease and in the reticuloses. The eVidence suggests that the raised esterase 
activity found in anxiety may be due to the increased autonomic aaivity or the neuro- 
muscular activity associated with increased muscular tension. In attempting to differ- 
entiate between these two factors it tvas observed that the esterase activitv could be 
raised by exposure to low temperatures : it would therefore appear that " autonomic 
activity alone can produce a change. 

Before leaving the subject of the biochemical effects of anxietv a fascinating account 
by Wolff (1943) of the circulatory and secretory' changes of the gastric mucosa mav be 
mentioned. He was able to observe these changes directly in a patient with a gastric 
fistula and to study over long periods the effects of different emotional states. In 
anxiety, hypersecretion and hyperaemia were accompanied by increased motilitv and 
increased sensitivity to pain. 

Besides these well-established effects of anxiety there are a number of reputed effects 
w'hich have remained controversial. The occurrence of emotional leucoevtosis, which 
has been reported by a number of investigators, could not be confirmed 'by Hill and 
Taylor (1938) in patients with anxiety states. Apparent disagreements of this kind 
may be due in some cases to differences in the selection of the patients. This was 
seen very dearly in the course of some work at Mill Hill in which we were collecting 
patients with acute anxiety states. While most of the patients appeared tense, anxious 
and self-absorbed when they came to the laboratory to be tested, there were others 
who showed no signs of overt anxiety. This was so in the case of a vountr sailor who 
had been engaging in homosexual practices which he was very' much afraid might get 
found out. He showed marked anxiety when he came into contact with anyone who 
was in authority, but during the rest of the time he was apparentlv free from symptoms 
It would appear important from a biochemical point of view at least to differentiate 
between those who are anxious during only a small part of the dav and those who 
remain persistently tense and anxious dav and night. 

Differences in the selection of subjects' mav explain some of the divergent results of 
different investigators, but it must also be remembered that individuals differ consider 
ably in their response to emotion. Cannon and his associates built up a picture of 
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Dr. Derek Richter: Biochemical Aspects of Anxiety (From the Central Pathological 
Laboratory and Mill Hill Emergency Hospital, London, N.W.l ). — During the last feiv 
years there have been a number of useful additions to our knowledge of the biochemical 
changes produced by emotion. Milhorat and his collaborators (1943) have reported 
the presence in the blood of patients with an.xiety of a substance which has a special 
action on plain muscle. This subsLince, which they test for with loops of rabbit 
intestine suspended in Ringer-Tyrode solution, is not present in the blood of normal 
controls. Its action on the rabbit intestine is unlike that of adrenaline or acetylcholine, 
for it produces rhythmic changes in the amplitude of tlie contraction. The nature of 
the substance is still unknown, hut it presents a promising problem for investigation. 
Substances which affect plain muscle are of particular interest in conne-vion with the 
study of asthma, migraine and other allergic conditions which mn,y be precipitated by 
anxiety, for the way in which an.xiety influences them is still a mystery. It has been 
suggested that histamine release may play a part here and in this conne-xion an 
important advance has been made by Anrep and his collaborators (1944), who havc 
succeeded in obtaining direct evidence of the mechanism by which histamine is in- 
activated in the body.' Previous investigators have generally assumed that histamine 
was destroyed by the enzyme histaminase, tvhidi has been shown to o.xidize histamine 
in vitro, but Anrep has shown that histamine administered by mouth or subcutaneously 
is eliminated in the form of a conjugated derivative together ivith some free histamine 
in the urine. The elimination in this way is nearly quantitative. Tliis work suggests 
that the estimation of the histamine excretion might give useful information in those 
cljnical conditions in which histamine is believed to play a part. 

It is well established that anxiety may have a profound effect on the endocrine balance. 
This is shown, for example, by the endocrine changes in anorexia nervosa and by_ the 
effects of anxiety on sexual function. Some interesting new data have been obtained 
by animal experiments in which emotional strains of anxious rats have been specially 
bred and their endocrine make-up has been comp.ircd with that of normal animals. 
The tendency to anxiety was judged from the general timidity and non-aggressivenc.'s 
and from their giving evidence of anxiety by defecating and micturating when intro- 
duced into strange surroundings. In addition to a number of minor differences it was 
founci that the thyroid glands were heavier in both sexes in animals of the emotional 
strain (Ye.nkel and Rhoades, 1941). 

Rennie and Howard (1942) have reported the occurrence of hypoglyctcmia as a result 
of emotional tension in certain individuals and this agrees with tlie work of Gellhorn. 
Feldman and Allen (1942), who have demonstrated an increased liberation of insulin 
into the. blood in emotional excitement, a change which is marked in schizophrenic 
subjects. They estimated the insulin in the blood by injecting it into hypophysectomized 
and adrenodcmedullated rats, in which they noted the fall in the blood-sugar level. 
Although the idea of endocrine changes in emotion is not new, the dcmon.<tration ot 
an endocrine change tliat can be measured in this way in human subject.*; most be 
counted as a considerable advance. 

The occurrence of hyperglycamia in anxiety and fear has frequently been reportcfl- 
Cannon, from his observations on emotional hyperglycmmia in the cat, regardca 
this as an important physiological mechanism for providing the musdes with sugar 
as fuel for fight or flight: but Whitehorn (1934), A4ann (1925) and McGowan anti 
Quastcl (1931), who worked mainly with psychotic subjects, were unable to confnm the 
view that hyperglvcmmia is characteri.stic of emotional c-xcitement in man. 
information on this point was obtained in some experiments c,yricci out at Mill Hi 
in collaboration nirh Dr. Maxwell Jones, At tlic time when .nir raids were occurring 
nightlv we collected a group of patients with anxiety states who voliimcercd to lorg 
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the form of sudden anxiety over air raids in individuals who were not normally greatly 
affected by them. 

It would appear that almost any physical inadequacy to which the individual cannot 
adjust, whether it is due to malnutrition, constitutional inferiority or disease, may give 
rise to anxiety. Indeed anxiety may be regarded as serving a useful purpose in adapting 
the behaviour to a physical inadequacy for coping with the demands of the environment. 
This was seen in many cases of “post-infective effort syndrome” in which general 
debility interfered with the demands of military training and led to the development 
of anxiety symptoms. Jones and Scarisbrick (1945) have recently ' described a type of 
constitutional impairment of physical efficiency characterized by an abnormal rise in 
the blood lactate and an abnormally high oxygen requirement in the performance of 
physical work. Individuals with this condition give a lifelong history of poor effort 
response. They may be tvell adjusted in civil life, but under Army conditions their 
physical disability renders them specially liable to break down and develop anxiety 
neuroses. This investigation illustrates well the way in which anxiety may be caused 
by a biochemical lesion, 
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Dr. J. H, Quastel [Sionmory]: The work of Quastel and Wales on hippuric acid 
excretion in catatonic patients has been largely confirmed by two independent sets of 
workers but Strom-Olsen, Greville and Lennon have failed to obtain similar results. 


There was agreement that a small but not insignificant proportion of non-catatonic 
schizophrenic patients give abnormally low hippuric acid excretion ' rates. The reasons 
for the diversity of results obtained in the different hospitals are not easy to discover, 
but clearly the clinical condition of the patient at the time of the test is an important 
factor. Diagnosis, also, may vary in a field where there may be many borderline cases 
and ivhere difference in opinion between psychiatrists is likely to exist. The best 
material for the biochemist is a small field, such as that investigated by Gjessing, where 
there is some approach to homogeneity among the cases. It is essential in work such 
as this that there must be a high degree of association and co-operation between psychi- 
atrist and biochemist with mutual understanding of the difficulties and points at issue' 
With reference to the work on glucose tolerance and emotional states it should be 
borne in mind that Lockwood, by means of the pss'chogalvanometer, has confirmed the 
findings of McGowan and Quastel that a paraUelism exists between the hyperelvca:mic 
index and the affective state in manic-depressive disorders. * ^ ' 

So far as brain respiration is concerned, although there is as yet no convincing 
evidence that impaired oxidations in the brain plav an important part in schizophrenia^ 
the sensitivity of the cortex to anoxia is such that localized changes mav result in 
abnormal mental manifestations with but little overall change in the brain Metabolism 
Not only should availability of oxygen or of glucose to the brain tissue be taken into 
account, but a variety of other factors indispensable for the normal rate of oxvi-en 
consumption m *e cell must be considered. Among such factors are nicotinamide 
aneurine, riboflavin, and adenylpyrophosphate. Local deficiencies of these substanc™ ' 
some interference with their activ.ues may lead to disturbances in the nervous svstem 
as far-reachmg m their consequences as deprivation of oxvgen or of glucose" 

Mention should be made of the interesting results now' being obtained with the use 
of the electro-encephalogram on the connexion between the biochemical activitiL of 
the brain and its electro-physiological properties. ‘ or 

R. Benesch Hospital Research FcUotv): The relation of some vitamin 

deficiencies to certain types of mental disorder has now become generally TecoSd 
^ong these the B avitaminoses and cspeciallv the nicotinamide deficienev^vndrS- 
re. pellagra as well as the acute psychoses of the Clecklev-Svdenstricker tv'pe-occujl an 
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physiological and biochemical changes in anger, fear, rage and pain all mediated by 
the sympathetic system and designecl for the preservation of the individual in fight or 
flight; but in. actual fact it may be questioned whether the responses of dilferent 
individuals 'conform to a umform pattern of this kind. The variability of the blood- 
sugar response has already been mentioned and this would appear to apply also to the 
emotional leucocytosis and other biochemical changes. During the air raids it was 
evident' that while, some subjects turned White' when the bombs came down, there were 
others who flushed red in tlie face; while some became tense and hyperactive, there 
were others who felt faint; in some the discharge >vas mainly through the sympathetic, 
but in others through the parasympathetic division. If this variability is true of the 
physiological responses, it is likely to be equally true of the biochemical. As for 
Cannon’s views on the biological utility of these changes in fight or flight, the evidence 
here is unconvincing. Jones and Meller.sh (1945) have shown that anxiety decreases tire 
ability of the individual to perform muscular feats, since the oxvgcn uptake and blood 
lactate rise for a given piece of work arc greater than normal in anxious subjects. 

Instead of the systematic adaptation of the individual for fight or flight envisaged by 
Cannon, one finds a scries of comparatively, variable .and unco-ordinated autonomic 
, discharges in which almost any biochemical factor may be involved. Some chances are 
found^more often than dtliers, but there is little evidence of any strictly uniform pattern 
•of responses that one should expect to find in every patient with anxmty. The picture 
is more like that of a rabbit caught in a trap and throwing itself about blindly in 
frantic efforts to escape. If anxiety is regarded, as a conflict between the individual and 
his environment, there would appear to be no need to regard .the physiological changes 
in anxiety as attributable to airything more than an increased tonus in those neural 
regulatory mechanisms (thermal, &c.) by which the individual most commonly adapts 
himself to change 5 in his environment; a discharge will then occur through whidievcr 
pathways happen to have the lowest threshold values. 

The relationship of biochemistry to anxiety is a dual one; anxiety produces numerous 
■biochemical effects, but on the other hand certain biochemical factors can ‘influence 
the emotional state and may provoke anxiety. Biochemical factors must therefore be 
•considered in connexion with the problem of why some individuals develop anxiety 
states while others do not, in any particular situation. Hypoglycmmin is among die 
factors that may induce anxiety and the stimulating work of Hill, Sargant and Heppen- 
stall (1943) and others on the electro-encephalogram is helping to elucidate the mcch- 
.anism by which the blood-sugar level influences the brain. Anxiety has been reported 
as one of the earliest symjKoins of vitamin B, deficiency; this was brought out .very 
■clearly in the work of Williams and Mason (1941) who observed anxiety, breathlessness, 
palpitations and fatigue in a scries of subjects who volunteered to subsist on a vitamin 
Bj-deficient diet. These symptoms arc closely similar to those found in patients with 
“effort syndrome”, but vitamin B, saturation and excretion tests have shown that 
avitaminosis is not concerned as an retiological factor in that condition (Croft, Jones and 
Richter, 1944). 

Recent work has provided some fresh information on the question of whedicr adrena- 
line, by itself, can provoke anxiety. Thorlcy (1942) has confirmed the observation that 
anxiety is readily provoked in patients with anxiety states by injecting adrenaline; but 
such experiments have been criticized on the grounds that the anxiety might result 
from the situation in which the subject is injected with a potent drug ratlier than ftpm , 
the adrenaline itself. I have recently come across a case of a young aircraftman with 
an adrenal medullary tumour; the case has been reported in full by Mackeith (1944). 
The tumour, which was removed by operation, contained over 400 mg. adrenaline, 
■compared with about 7 mg. in a normal adrenal gland. The interest of this patient 
was that his symptoms started a long time before the tumour was diagnosed: they 
vvere brought on by leaning to the left (the tumour was on the left side), by crouching 
or by muscular effort during drill. He complained of palpitations, nausea, trembling, 
anxiety and faintness, after which he felt weak. He appeared to be normally well 
adjusted, but he experienced definite nervousness and anxiety during these attacks. 

■could hardly' be denied that anxiety was produced in this case by' adrenaline: but it 
TOi^ht be wrong to conclude that this effect is specific for adrenaline. While engagen 
in Clinical work during the last few years in the wards of a general hospital, I kaic 
been struck by' the frequency with which anxictv may be tlic first symptom in almos 
If one asks’ a patient the first symntoin of his illness, he "i 
rme ache or pain, for that is the traditional thing to tell a docto 
ten asks him what he was doing the night before the pain starte , 
the onset of anxiety can often be eliciiccl. In many' cases t ns too 


any severe iiincss. 
■gcnanlly describe f 
about; but if one t 
nr the week before, 
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in amounts calculated to secure at least the same blood leiels as those produced by the 
"sterilising sulphonamide”, had no significant effect (fig. 3). This was intMpreted as 
demonstrating the biosynthesis of nicotinamide by the intestinal flora, the nicotinamide 
production of which tvas inhibited by the bacterio-static effect of the succinylsulphathiazole. 

(2) This hypothesis was funher tested by studying the nicotinic acid metabolism of 
the mixed flora, obtained directly from the human cascum and it was found that 
considerable synthesis occurs under aerobic conditions, whilst actual destruction of the 
vitamin takes place anaerobically (Benesch, 1945). 

The implication of these findings for the understanding of the pathogenesis of pellagra 
and similar deficiencies is considerable and can only be very’ briefly indicated here. 

It seems justifiable to conclude that the nicotinic acid content of the diet cannot be 
regarded any longer as the principal factor in the causation of the avitaminoses under 
discussion, since the body can apparently rely to a large extent on an extradietaiy 
source of the vitamin, although admittedly large individual variations do occur in this 
respect It must, however, be stressed that the ty'pe of diet should more than ever be 
regarded as being of crucial importance, since the substrate for the vitamin-synthesizing 
intestinal flora is naturally derived from the ingested food. It is this consideration' 
which permits of a new interpretation of some of the paradoxes connected with the 
aetiology of pellagra. It is, for example, a remarkable fact, first stressed by Goldberger 
himself, that milk and eggs are eminently pellagra-preventive foods. The U.S, -Public 
Health Service even puts milk at the head of a list of such foods on the basis of results 
reported in 1932 by Wheeler and Sebrell. Milk and eggs are, how'ever, to quote 
Cheldelin and Williams (1942) “extremely poor sources” of nicotinic acid. Maize, on 
the other hand, contains more nicotinic acid than oats and rye (Barton-Wright, 1944) 
and not much less than wheat. Yet this cereal is universally associated with a pellagra- 
producing diet. All these contradictions, which only became apparent when nicotinic 
acid^ and certain other of its derivatives were identified as the anti-pellagra vitamin in 
1937, could well be understood in the light of the primary effect of such dietary articles 
on the vitamin synthesizing and destroying activities of the bowel flora. It is well to 
remember, that 6oldberger for a long time regarded pellagra as a piotein deficiency 
and only discarded this view when he found that relatively small quantities of yeast would 
cure the disease. From what is known about the effect of dietary protein in encouraging 
the intestinal colifonns (Porter, Weinstein and Rettger, 1938; Mitchell and Isbell, 1942), 
as well as the selective effect of the "sterilizing” sulphonamides on this section of the 
bowel flora (Gant, &c., 1943) and the effect of these drugs on nicotinamide metabolism 
(Ellinger and colleagues, 1944 and 1945), the hypothesis suggests itself that protein by 
maintaining the right type of flora prevents the development of a nicotinamide deficiency, 
irrespective of the nicotinic acid content of the protein food fed. This would explain 
t^y milk and meat are found to be similarly effective as pellagra -preventive foods, even 
though they differ so greatly in their nicotinic acid content. 

Finally I would like to raise a point which, though problematical, may be of importance 
acute psychosis — described bv Cleckley, Sydenstricker and Geeslin 
(1939) in America and by Gottlieb (1944) in this country- — which responds so well to 
mcotinic acid therapy- and is therefore rightly or wrongly regarded as a vitamin defi- 
aency. One of the features of this syndrome seems to be that it occurs mostlv 
in elderly pwple. The discovery of the biosy-nthesis of nicotinamide led me to suspect 
a “^f^« tn this mechanism as a possible factor in the causation of this syndrome. This 
could be brought about by the defective diet frequently encountered in such patients, 
and perhaps by other factors which tend to produce a milieu in the bowel detrimental 
m nicotinamide synthesis. Some support for this view can be found in the work of 
ilorwood and Nalchajian (1942), who found that in starved and emaciated persons A. 
aerogenes was less common than E. coli in the small intestine, w-hilst in well-nourished 
the predominating organism. All the persons in this series, 
w ich was investigated post-mortem, were over the age of 55. These facts seem rather 
consider the results of Burkholder and McVeigh (1942) in the following 

VITAXtlN CONTENT OB BACTERIAL CULTURES GROWN FOR FORTY-EIGHT HOURS AT 3G0’ G. 

Aneurine Njcotinic acid 

0 0T5 0 025 

O-US 0-300 

gamma per gamma per 

ml. ml. 

It can be seen that B. aerogenes synthesizes considerably greater amounts of aneurinc, ribo- 
atin, biotm and especially nicotinic acid than E. coli. In the case of nicotinic acid 
the ratio is as great as 10 : 1. 


Escherichia coU 
Bacteriiim aerogenes ... 


Biotin 
2 -0.50 
2-370 

milljgamma 
per ml. 


RiboSavin 
0-04S 
0-140 
gamma per 
ml. 
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important place. It is the purpose of this contribution to record some of the findings 
which have resulted from biochemical investigations on the nicotinamide deficiency syn- 
dromes during the last two year.s at the Central Pathological Laboratory, Maudslcy Hospital. 

The aim of these studies was twofold; (1) An attempt was made to find a satisfactory 
biochemical test for the assessment of a person’s nicotinamide status and to try and 
relate these results to the clinical evidence available. (2) The pathogenesis of pellagra 
and allied deficiency syndromes was studied with a view to removing some of the in- 
consistencies and even paradoxes associated with the tetiology of these diseases. 

In view of the limited time available, I m,ust_ confine myself to saying that as a result 
of the finding that nicotinamide methochloride was the main metabolite of nicotinamide 
in the human body (Huff and Perlzweig, 1943; Ellinger and Coulson, 1943), an eight- 
day saturation test, based on the elimination of this substance before and after dosage, 
was adopted as a test for the assessment of the nicotinamide status (fig. 1). 



Nicotinamide Nicotinamide 

methochloride • 

FIG. 3. — The transformation of nicoiinamidein the body. 

In such experiments — undertaken in collaboration with Dr. P. Ellinger of the Lister 
Institute — on a series of twelve deficient persons, including acute and chronic pellagrins 
as well as acute psychotics with a suspected deficiency, it was demonstrated that large 
differences exist both in the basal output of nicotinamide methochlbride and even more 
clearly in the response to dosage with nicotinamide, between these deficient subjects 
and a comparable group of controls (fig. 2) (Ellinger, Bsnesch and Mardivick, 1945). 



FIG. 2. — Nicotinamide saturation curves of normal 
and deficient persons. 


CXPCRlMCWrAL GROUP CONTHOl CnOUP 

•tctwiKc iwcciHti fttcrivmc 



PI & in— Control periods, P II— Dosing period. 
FIG. 3, — Effect of bowel sterilization on the 
nicotinamide metabolism in man. 


It is also pertinent to note that the degree of chemical imsaturation, as seen from the 
tests, agreed on the whole very well with the clinical evidence as to the severity of me 
syndromes, supplied by the various physicians in charge of the cases. 

The other part of the research programme, relating to questions about the patho- 
genesis of pellagra, centred mainly around the discovery that the human inlestinal 
flora is capable of synthesizing nicotinamide. . . 

This was done in two separate ways; (1) It was shown collaboration wi h r 
Ellineer (Ellinger, Coulson and Benesch, 1944; Ellinger, Bencsch and Kay, tn.t 

both^fn normfis and pellagrins there was a sharp ^drop in the daily ofinunation o 
nicotinamide methochloride, when succinylsiiIphathiazoL was S'C" ‘■'"d that c 

returned to normal when the drug was discontinued. Sulphathiazole used 



29 


Section of Psychiatry- 679 

in amounts calculated to secure at least the same blood levels as those produced by the 
“sterilising sulphonaniide”, had no significant effect (fig. 3). This ,%vas interpreted _ as 
demonstrating the biosynthesis of nicotinamide by the intestinal flora, the nicotinamide 
production of which was inhibited by the bacteriostatic effect of the succinylsulphathiazole. 

(2) This hypothesis was further tested by studying the nicotinic acid metabolism of 
the mixed flora, obtained directly from the human ciecum and it was found that 
considerable synthesis occurs under aerobic conditions, whilst actual destruction of the 
vitamin takes place anaerobically (Benesch, 1945). 

The implication of these findings for the understanding of the pathogenesis of pellagra 
and similar deficiencies is considerable and can only be very briefly indicated here. 

It seems justifiable to conclude that the nicotinic acid content of the diet cannot be 
regarded anv longer as the principal factor in the causation of the avitaminoses under 
discussion, since the body can apparently rely to a large extent on an extradietan' 
source of the vitamin, although admittedly large individual variations do occur in this 
respect. It must, however, be stressed that the type of diet should more than ever be 
regarded as being of crucial importance, since the substrate for the vitamin-synthesizing 
intestinal flora is naturally derived from the ingested food. It is this consideration' 
which permits of a new interpretation of some of the paradoxes connected with the 
tetiologv of pellagra. It is, for example, a remarkable fact, first stressed by Goldberger 
himself, that milk and eggs are eminently pellagra-preventive foods. The U.S. 'tPublic 
Health Service even puts milk at the head of a list of such foods on the basis of results 
reported in 1932 by Wheeler and Sebrell. Milk and eggs are, how'ever, to quote 
Cheldelin and Williams (1942) “extremely poor sources” of nicotinic acid. Maize, on 
the other hand, contains more nicotinic acid than oats and rye iBarton-Wright, 1944) 
and not much less than wheat. Yet this cereal is universally associated with a pellagra- 
producing diet. All these contradictions, which only became apparent when nicotinic 
acid and certain other of its derivatives were identified as the anti-pellagra vitamin in 
1937, could well be understood in the light of the primarj’ effect of such dietary articles 
on the vitamin synthesizing and destroying activities of the bowel flora. It is well to 
remember, that Goldberger for a long time regarded pellagra as a piotein deficiency 
and only discarded this view when he found that relatively small quantities of yeast would 
cure the disease. From what is known about the effect of dietar)’ protein in encouraging 
die intestinal coliforms (Porter, Weinstein and Rettger, 1938; Mitchell and Isbell, 1942), 
as well as the selective effect of the “sterilizing” sulphonamides on this section of the 
bowel flora (Gant, &c., 1943) and the effect of these drugs on nicotinamide metabolism 
(EUinger and colleagues, 1944 and 1945), the hypothesis suggests itself that protein by 
maintaining the right type of flora prevents the development of a nicotinamide deficiency, 
irrespective of the nicotinic acid content of the protein food fed. This would explain 
why milk and meat are found to be similarly effective as pellagra-preventive foods, even 
though they differ so greatly in their nicotinic acid content. 

Finally I would like to raise a point which, though problematical, may be of importance 
in relation to the type of acute psychosis — described by Cleckley, Sydens'tricker and Geeslin 
(1939) in America and by Go'ttlieb (1944) in this country — which responds so well to 
nicotinic acid therapy and is therefore rightly or wrongly regarded as a vitamin defi- 
ciency. One of the features of this syndrome seems to be that it occurs mostly 
in elderly people. The discovery of the biosynthesis of nicotinamide led me to suspect 
a defect in this mechanism as a possible factor in the causation of this syndrome. This 
could be brought about by the defective diet frequently encountered in such patients, 
and perhaps by other factors which tend to produce a milieu in the bowel detnmentai 
to nicotinamide sjmthesis. Some support for this view can be found in the work of 
Horwood and Nalchajian (1942), who found that in starved and emaciated persons A 
aerogenes was less common than E. coU in the small intestine, whilst in well-nourished 
persons A. aerogenes was the predominating organism. All the persons in this series 
which was investigated post-mortem, were over the age of 55. These facts seem rather 
significant when we consider the results of Burkholder and McVeigh (1942) in the following 
table ; • * 

VITAMIN COInTENT OE BACTERIAL CULTURES GROWN FOR FORTY-EIGHT HOURS AT 300’ C. 

Biotin Ribofiavin Aneurinc Nicotinic acid 

Bichcnchia coli I -oso 0-048 0 075 0 028 

Bactmum aerogma .2.'3'0 0-HO 0T48 0-300 

milligamma gamma per gamma pec gamma per 

per ml. ml. ml. ml. 

It can be seen that B. aerogenes synthesizes considerablv greater amounts of aneurine ribo- 
flavin, biotm and especially nicotinic acid than E. coli. in the case of nicotinic acid 
the ratio is as great as 10 : 1. 
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, Dr. Z. A. Leitner: With reference to tlie possible relationship of pellagra, sulphonal- 
poisoning and porphyrinuria mentioned by Dr. Bencsch and other speakers, the follow- 
ing not yet published results may be of interest, Bcckh, Ellingcr and Spies using a 
colorimetric .method of porphyrin determination stated that increased porphyrinuria is 
an integral part of the pellagra syndrome. In 1942 with Prof. Riniington I 
investigated 15 — mainly endemic — cases of pellagi'a in various hospitals in London 
using Rimington’s fluorescence method for porphyrin determination. The cases were 
followed up for some months. We could not find an increased excretion of ether-soluble 
porphyrins in our cases, and we therefore concluded that an ina-eased porphyrin excretion 
is no essential feature of endemic pellagra. The repeatedly reported ina'casc of por- 
phyrin excretion in alcoholic pellagra may perhaps be due to the damaged liver function. 

IJtme 5, 1945] 

.PAPERS BY MEMBERS OF THE COMMISSION OF AMERICAN PSYCHIATRISTS 
Recent Civilian Experiences with Psychiatric Rehabilitation 
By Leo H. Bartemeiek, M.D. 

It has been estimated tlidt about 600,000 veterans of the Armed Forces of the United 
States have been discharged for psychiatric reasons and this number is being augmented 
at the rate of approximately one thousand per day. Conceding the fact that perhap.s 
50% of this number will not need treatment, because their symptoms disappear once 
they have re-established their family ties and returned to their jobs, and that many more 
— perhaps another 25% — will not recover so promptly but will not seek or accept trea^ 
ment, there remains a considerable number, which is certain to be augmented, who need 
treatment and want it and would take it but are unable to get it. What shall they do? 
They are not in the Armed Forces any longer so they can expect nothing from the 
Army. Our Veterans’ Bureau should be the natural facility to consider but many of us 
feel that it is not at all prepared to do the job. There are an insufficient number of 
out-patient psychiatric clinics and those which do exist arc not able to take adequate 
care of all the civilian patients who seek treatment. Psychiatrists in private practice arc 
also too busy with civilian patients. These were the facts which faced us in the spring 
of 1944. We were lacking any national leadership for the solution of this problem, 
blit, ns is cliaracteristic of our country, various local solutions have sprung up. These 
have been established through the initiative of groups of psychiatrists in some of our 
largest cities. While these local efforts arc admittedly only partial and incomplete solu- 
tions, they serve perhaps to set a pattern which in time may be influential in planning 
a national programme. 

The effort to do something on behalf of the discharged veterans returning to Michigan 
(Pop. 5,000,000) with psychiatric conditions became the concern of the membership of 
the Michigan Society of Neurology and Psychiatry in the early spring of 1944 and our 
War Effort Committee set about to cstabli.sh psychiatric clinics tliroughout the State-on 
a regional basis. These clinics have been twelve months in the making and before J 
left my country in April nine of them were already functioning. Detroit is our largest 
centre of population and our clinic in that city is naturally die one with which I have 
been most closely identified. 

In planning to set up this clinic we tried to tliink about the men who would be coming 
there for treatment and the importance of the clinic being accepted by organized medicine, 
the various social agencies and the civilian population. No psychiatric clinic for veterans 
had ever previously existed in our community. Our first step then was to obtain the 
official approval of our State Medical Society, and perhaps the emergency of the problem 
with which we were concerned went far toward , the immediate and wliole-hcartcd c(> 
operation we received from our medical colleagues who made it possible for us 
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establish the clinic in one of our large general hospitals which is centrallj' located. This 
setting and location was in keeping with the previous suggestion of Colonel William C. 
Menninger of our Surgeon General’s Office who has recommended that psychiatric clinics 
of this type should be closely identified with large medical units which are already well 
established and have good coritmunity prestige. 

The Central Veterans’ Information Bureau, which acts as a clearing station and referral 
centre for all veterans who need information regarding financial problems, employment 
and educational opportunities and sources of medical assistance, has turned out to be the 
largest referral source of patients coming to out' clinic, and plans are under way to obtain 
the services of a psychiatric social worker, as part of the staff of the Veterans’ Informa- 
tiori Bureau, who tvould ascertain those veterans needing psychiatric treatment. We 
also made contacts with the personnel directors of our large industrial corporations and 
with the administrators of our public educational system. Good working relationships 
with these groups would facilitate the rehabilitation of veterans under our professional 
care. We arranged with the various social agencies in our community to abstract the 
historical material on those cases which they wished to refer to us so that we could 
know in advance whether or not the patients they wished to send us were ones with 
whom we should attempt psychotherapy. 

Eighteen Detroit psychiatrists volunteered their professional services without remunera- 
tion and are giving appro.ximately two hours of their time each week. Patients arc seen three 
evenings a week and the Clinic may soon be open on four evenings each week. An experi- 
enced psychiatric social worker, who acts as executive assistant during the day, together with 
a clinic secretary and a receptionist constitute the full-time' staff, and plans are under 
way to acquire an additional psychiatric social worker. The clinic began receiving 
patients February 6 of this year and 106 veterans had been given psychiatric assistance 
by April 20. Patients are seen by appointment and treated ver\' much the same as 
patients who consult psychiatrists in private practice. Each patient usually spends 
approximately one hour with the psychiatrist at the time of his first visit and the time 
allowed for the subsequent interviews is determined by the individual therapist. 

’Our clinic has been established with three principal objectives: the first and most 
imponant of these is the adequate treatment of these psychiatric casualties of war; the 
second is the maintenance of suitable medical records for the purpose of clinical research; 
the third is the teaching of the psychiatrists who work in the clinic through regular 
monthly staff conferences during which therapeutic techniques, &c., are discussed in 
detail. It may be of interest to note parenthetically that these psychiatrists have worked 
diligently and wiUi enthusiasm and there is every reason to believe that the work of this 
clinic will ultimately become an important facet of the life of the community. 


The Value of Induced Dissociated States in the Therapeutic Process 
By Lawrexce S. Kubie, M.D. 

I WISH to report the tentative conclusions which have grown out of recent experiments 
with modifications of analytic techniques. These modifications were designed both to 
shorten the therapeutic process, and to overcome .some of the obstacles to success which 
psychoanalysis often encounters. All of these experiments involved the induction of 
controlled states of partial dissociation [4, 5, 6, 7, 8], 

Originality cannot be claimed for this work, beyond certain technical innovations and 
syntheses. Many workers in England have been pioneers in exploring this field, notably 
Hadfield [2] and Horsley [3], and in America, Gfinker and Spiegel [I] and others. Our 
own work is an extension of theirs, with the application of certain basic physiological 
and analytical principles. ' r - 6 

It will be our thesis that in human psychological processes there is a continuous inter 
play between two opposing tendencies. On the one hand, whenever we repress un 
acceptable ideas, feelings and impulses, we dissociate from the repressed processes their 
attached energies. On the other hand at the same time there is an equally continuous 
unconscious effort to lift these repressions and to reintegrate the dissociated energies 
Every psychotherapeutic procedure must be understood in terms of its influence on the 
dynamics of this unstable equilibrium. Repression, dissociation, reintegration and recall 
are thus seen to be four aspects of a single complex psychological process. 

It is always somewhat dangerous to dissect a complex constellation into logical parti 
tions, attaching special names to its various aspects; because this leads to the loiHral 
error of treating different words as though each was a separate dynamic entity wi& 
independent laws and energies. Thus we tend to speak of repression and dissociati^ 
as though they were separate mental mechanisms; vet repression cannot occur without 
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Dr. Z. A. Leitncr: With reference to the po.<:sii)Ic rel.ntioiiship of pcll.igra, .■-■iilphoiwl- 
poi.soning; .ind porphyriniiri.o mentioned liy Dr. Benesch .nnd other fpc.ikcrs, the follow- 
ing not yet piihli.shcd residt.s m.oy he of intere.st. Hcckh, Ellinger .ind Spies using a 
colorinictj-jc metliod of porphyrin dcfcniiin,iiion st.otcd th,3t incrc.osed norphyrinurki is 
.in integr.il part of the pellagra .syndrome. In 1942 with Prof) Kiniington I 
invc.stigatcd J5 — mainly endemic — cnscs of pellagra in various lio.spirai.s in London 
ii.sing Jlimington’.s fluore.sccncc method for porphyrin determination. Tlic cases were 
followed up for some month.s. could not find an increased c.xcretion of ether-soluble 
porjihyrins in our casc.s, and we therefore concluded that an increased porphyrin excretion 
IS no essential feature of endemic pell.igra. The repcatedlv reported increase of por- 
phyrin excretion in alcoholic pellagra may perhaps he due to "the damaged liver function. 

I J title 5, 1945] 

,PAPER.S BY MEMBERS Ob' THE COMMISSION OP .AMERICAN PSYCHIATRISTS 
Recent Civilian Experiences with Psychiatric Rehabilitation 
By Lf.o H. Bautemeier, M.D. 

It has been estimated tli.dt about 600,000 veterans of the Armed Forcc.s of the United 
States have been cli.schargecl for psychiatric rcason.s and this niimhcr is being augmented 
at the rate of approximately one thou.sand per day. Conceding tlie fact that perhap.s 
50% of this mimhcr will not need trcaiment, hecansc their symptoms dis.ippc.ar once 
they have re-established their family ties and returned to their jobs, and that many more 
— perhaps atiotlier 25% — will not recover so promptly hut will not seek or -accept treat- 
ment, there remains a considerable ntimbcr, which is certain to he augmented, who need 
treatment and want it and would take it but arc unable to get it. Wdiat shall I/iey do. 
They arc not in the Armed Forces any longer -so tlicy can expect nothing from tne 
Army. Our Veterans' Bureau should be the natur.al facility to consider hut many of us 
feci that it is not at all prepared to do the jol). There arc an insufficient number ot 
out-patient psychiatric clinics .and tho.se wbirh do exist .arc not able to take adequate 
care of all the civilian patients ivho seek treatment. P.sychiairists in private practice are 
.also too busy with civilian patient.s. These were the facts which faced us in die spring 
of 1944. We iverc lacking any national leadership for die solution of tin's proWem, 
but, as is characteristic of our country, various local solutions have sprung up. Ificsc 
have been established through the initiative of groups of psychiatrists in sonic of our 
largest cities. While these local clTorts arc admittedly onlv p.artial and incomplete solu- 
tions, they serve pcrh.aps to set a pattern which in time may be infliicniial in planning 
a national programme. ' , . 

The eflorc to do .sometliing on behalf of the discharged veterans returning to Michigan 
(Pop. 5,000,000) with psycliiatric conditions became the concern of the meniberslup 0 
the Michigan Society of Neurology and Psycliiairy in tlic early spring of 1944 and out 
War Effort Committee set about to establi.sh psychiatric clinics' throughout the St.vc'®^ 
a regional basis. These clinics have been twelve months in the making and 
left my country in April nine of them were already functioning. Detroit is our 
centre of population and our clinic in that city is naturally the one with which I nai 
been most closely identified. 

In planning to set up this clinic we tried to think about the men who would be 
there for treatment and the importance of the clinic being accepted by organized 
the various social agencies ancl the civilian population. No psychiatric clinic for 'tje 
had ever previously existed in our community. Our first step then was to 
official approval of our State Medical Society, and perhaps the emergency of die pt® 
with which we were concerned w’cnt far toiv.ard the immediate and wholc-beartc^^^ 
operation we received from our medical colleagues who made it possible lor 
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establish the clinic in one of our large general hospitals which is centrally located. This 
setting and location was in keeping with the previous suggestion of Colonel William C. 
Mcnninger of our Surgeon General’s Office who has recommended that psychiatric clinics 
of this type should be closely identified with large medical units which are already well 
established and have good community prestige. 

Thc Central Veterans’ Information Bureau, which acts as a clearing station and referral 
centre for all veterans who need information regarding financial problems, employment 
and educational opportunities and sources of medical assistance, has turned out to be the 
largest referral source of patients coming to out' clinic, and plans are under nay to obtain 
the services of a psychiatric social worker, as part of the staff of the Veterans’ Informa- 
tiori Bureau, ivho would ascertain those veterans needing psychiatric treatment. We 
also made contacts with the personnel directors of our large industrial corporations and 
with the administrators of our public educational system. Good working relationships 
with these groups would facilitate the rehabilitation of veterans under our professional 
care. Wc arranged with the various social agencies in our community to abstract the 
historical material on those cases which they wished to refer to us so that we could 
know in advance whether or not the patients they wished to send us were ones with 
whom we should attempt psychotherapy. 

Eighteen Detroit psychiatrists volunteered their professional services without remunera- 
tion and are giving appro.vimately two hours of their time each week. Patients are seen three 
evenings a week and the Clinic may soon be open on four evenings each week. An experi- 
enced psychiatric social tvorker, who acts as executive assistant during the dat', together with 
a clinic sccretaty’ and a receptionist constitute the full-time' staff, and plans are under 
way to acquire an additional psychiatric social worker. The clinic began receiving 
patients February 6 of this year and 106 veterans had been given psychiatric assistance 
by April 20. Patients are seen by appointment and treated very much the same as 
patients who consult psychiatrists in private practice. Each patient usually spends 
approximately one hour with the psychiatrist at the time of his first visit and the time 
allowed for the subsequent interviews is determined by the individual therapist. 

'Our clinic has been established with three principal objectives: the first and most 
important of these is the adequate treatment of these psychiatric casualties of war; the 
second is the maintenance of suitable medical records for the purpose of clinical research; 
the third is the teaching of the psychiatrists who work in cite clinic through regular 
monthly staff conferences during which therapeutic techniques, &c., are discussed in 
detail. It may be of interest to note parenthetically that these psychiatrists have worked 
diligently and with enthusiasm and there is everv reason to believe that the work of this 
clinic will ultimately become an important facet of the life of the community. 

The Value of Induced Dissociated States in the Therapeutic Process 

By Lawrence S. Kubie, M.D. 

I WISH to report the tentative conclusions which have grown out of recent experiments 
with modifications of analytic techniques. These modifications were designed both to 
shorten the therapeutic process, and to overcome some of the obstacles to success which 
psychoanalysis often encounters. All of these experiments involved the induction of 
controlled states of partial dissociation [4, 5, 6, 7, 8]. 

Originality cannot be claimed for this work, beyond certain technical innovations and • 
syntheses. Many workers in England have beer, pioneers in exploring this field, notably 
Hadfield [2] and Horsley [3], and in America, Grinker and Spiegel [I] and others. Our 
own work is an extension of theirs, with the application of certain basic physiological 
and analytical principles. 

It ivill be our thesis that in human psychological processes there is a continuous inter- 
play between two opposing tendencies. On the one hand, whenever we repress un- 
acceptable ideas, feelings and impulses, we dissociate from the repressed processes their 
attached energies. On the other hand at the same time there is an equally continuous 
unconscious effort to lift these repressions and to reintegrate the dissociated energies. 
Every psychotherapeutic procedure must be understood in terms of its influence on the 
dynamics of this unstable equilibrium. Repres.sion, dissociation, reintegration, and recall 
are thus seen to be four aspects of a single complex psychological process. 

It is always somewhat dangerous to dissect a complex constellation into logical parti- 
tions, attaching special names to its various aspects; because this leads to the logical 
ptor of treating different words as though each was a separate dynamic entity with 
independent laws and energies. Thus wc tend to speak of repression and dissociation 
us though they were separate mental mechanisms: yet repression cannot occur without 
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dissociation, or vice versa. Nor can either ot tiie.se e.vist apart front- reintegration and 
rccali. No one of these has an energetic system of its own. Analytic terminology and 
analytic tJteory have sulTercd mucli from sndi niisapplictition of these concepts. If then I 
single out for cm])ha.sis that aspect ivliich ivc caH’dis.sociation, this is largely because it 
seems necessary to shift our attention front tlic'integratirc aspects of the proces.s. Inte- 
gration is of course the inosi ohvioiw goal of psychotherapy; but it is hardlv helpful or 
enlightening to talk of a goal as if it ivcre a technique of tiicrapy: as though “liealth” 
were a medicine by tvhich to get tvcll. Wc cannot “integrate’' anyone: we can only 
remove obstacles to integration. It is in this sense that induced states of partial dissocia- 
tion can he used to release spontaneous rcimcgratirc processes in the struggle for therapy. 

While dissociative tendencies arc in.scparablc from all mental phenotnena, tlic induced 
state of partial dissociation is seen most cliaracicri.s'lically in normal sleep, and in all 
vvay-stations on the patli to .sleep, such as the spontaneous hypnagogic reverie, or the 
induced hypnotic trance. It is as much a part of tJicsc .states as it is of the more dramatic 
phenomena, such as multiple personality, to wliich tlie concept of di.ssociatibn i.s often 
erroneously restricted. 

How then can induced states of partial di.'sociation he hartiesscd to the therapeutic or re- 
integrative process? This is the question which 1 will attempt to answer, In the brief 
time at my disposal, however, I will not be able to present cither c.vpcrimental evidence 
or clinical illustration.s. 1 will be able only to make clear the hypothcsi.s which has 
grown out of our experiments and observations. 

Various degrees of dhsocl.-icion were produced by monotonous physiological stimuli, 
both with and without a wide variety ot drugs. These manoeuvres induced a condition 
which lies somewhere between sleeping and waking, in which the individual views himself 
and his life with some measure of detachment, much as a dreamer may observe himself 
in action in a dream. This state is further marked by a tendency to return automatically 
to important storm centres of emotional turmoil. Tn this rctipect also the process resembles 
the dream but without the condensations and distortions of the dream, and with more 
spontaneous activity and an automatic, .somnambulistic discharge of emotions through 
appropriate bcltaviour. Among the drugs used were the volatile ana.’.sihetics (such as 
ether and nitroiis-oxidc-o.vygen), the barhituratc.s, combinatiotis of hyoscine and other 
drugs, derivatives of cannabis inclica, alcohol, hypoglycxmic conditions induced by insulin, 
and even the twilight states that may follow shock therapy! No vspccificity could be 
observed in any of these drugs, nor in any one procedure; but sedative drugs were of 
special value in the induction of the degree of dissociation described, by lessening the 
individual’s hold on reality and by lessening the intensity of his emotional alarms. 

It is remarkable to observe how in such partiailv dis.sociated states the thoughts and 
feelings of the patient revert .spontaneously to his troubles. It has been suggested 
(Kubie and Margolin [8j) tliat “tliis is because .such storm centres have a higher threshold 
for narcosis titan do ie.ss higlily cliarged arc.a.s, just as anoxia can bring to light clinical 
manifestations of sub-clinical focal brain drainage”. Perhaps as a consequence of this, 
mild narcosis can inhibit non-confiictual areas and leave the emotionally charged areas 
to stand out in high relief. This in turn leads to a more direct recovery of memories 
ot early traumatic experiences than is possible even with the mo.st painstaking use of 
free associations in the fully integrated state. 

Again it became clear that the action of drugs was never dependent solely upon ^beir 
chemistry, or the dosage used, or on individual pharmacological idiosyncrasies. On 
different occasions the same individual woidd react to identical doses in widely different 


ways, depending upon the intra-psychic tensions at work on each occasion. 

In the course of our work we learned furthermore that just so long as the dissociated 
state docs not become loo complete (if, for instance, a drug is not given in doses large 
enough to produce profound narcosi.s) a dynamic relationship with the therapist is con- 
tinuously maintained. This proved to be a matter of critical importance, because the 
nature of this relationship befivecn the physician and the narcotized and dissociated 
patient determined the use to which the material produced by the patient could be put, 
and the therapeutic integration of that material. In dissociated states the patient often 
indicates with little or no disguise )iis multivalent affective attitude.? towards the 
pist. In so doing he may even show dearly the sources of the displaced emotional atti- 
tudes which he has transferred from earlier years, often mis-identifying the 
with ills parents or other important figures. Thus transference attitudes, the 
of which are completely masked in fully conscious state.?, frequently become traiisp. j' 
clear when a patient is in the dissociated condition. Control of thi.s situation « ’ , 

tained by constant attention to and manipulation of the itmtsfecence relationship, pr Y^ 
as this relationship must be managed m orthodox analytic procedures. J he a 
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is merely that the transference relationship in slates of partial dissociation is frequently 
more highly charged, more virid, and more transparent than it is in therapeutic pro- 
cedures in whicli the patient is fully conscious and on guard against revealing the inner 
nature of his attitudes to the therapist. 

We also came to realize that the dissociative state is not \vithout its dangers. It is a 
delirioid reaction in tvhich forces of considerable violence may be released, unleasing at 
times latent depre.ssions, elations, or paranoid .schizophrenic states, which may persist for 
some time afterwards. This is not a frequent phenomenon; but it is a danger that must 
be borne in mind, and makes it essential that such work be carried on by men who have 
had e.vperience in working with powerful unconscious forces. 

Similar considerations led us to question the advisability of using prolonged deep 
narcosis, because of the difficulrv of controlling the depth of the narcosis and the severity 
of the delirioid reaction. Short-acting drugs are safer because the depth of narcosis 
can be readily controlled and quickly interrupted. 

In summary' we may sav that in the dissociated state the use of free associations, the 
reliving of the recaptured past, and the manipulation of the transference, together com- 
prise a logical extension of psychoanalytic procedure. In the dissociated state these steps 
lead directly to repressed material which is at the root of resistances. This often makes 
it possible to circumvent such resistances. Similarly the phenomena of transference 
become more transparent and more malleable; and in this state the patient himself 
seems to be less vulnerable to the exposure of his own highly charged material. 

Thus a therapist who is dynamically oriented, and who is thoroughly experienced in 
dealing with unconscious forces, can both accelerate and control the therapeutic process 
by balancing the adaptive capacity of the patient to the disturbing quality of the material. 

These are some of the conclusions which have led us to hope that in this direction a 
material shortening and strengthening of the therapeutic process may ultimately be 
achieved. 
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Dr, John Romano [Professor of Psychiatry, Universi/y of Cincinnati) read a paper on 
“Studies of Syncope; Differentiation Between Vasodepressor and Hysterical Fainting”. 
This paper was an abstract of a report presented by Dr. Romano and Dr. George L. 
jEngel at the Annual Meeting of the American Society for Research in Psychosomatic 
Problems, Chicago, on June 1 1, 1944. It w,is published in Psychosomatic Medicine, 1945, 
7, No. 1, 


Constructive Factors in the Personality 
By Dr. John C. Whitehorx^ 


The intensely practical testing of our psychiatric foundations, such as occur in miUtary 
experience, gives useful pointers toyvard the fields of great need in our psychiatric know- 
ledge. The harsh testing of men through prolonged combat experience, and the thought- 
ful survey of that accumulated experience, emphasize the complexity of considerations 
which determine stability and durability. Seen from the military riewpoint, the positive 
forces which hold men together, individually and in fighting units, become psychiatric 
issues of crucial importance. 

I wish to speak of two lines of recent and current investigation in the Phipps Clinic 
concerned with the satisfactions which people gain out of their relationships to each other, 
counterbalancing the pains and frustrations inseparable from the business of living as 
a social organism. ' * 


Pr Consultant and member special mission on study of combat exhausrion, E.T.O., U.S A * 

vrolessor of Psychiatry, Johns Hopkins University and Hospital, Balrimote, Maryland, U.S.A. ’ 


Henry Phipps 
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dissociation, or vice versa. Nor can either of ihc.sc c.visr apart front- reintegration and 
recall. No one of these has an energetic system of it.s o»'n. Analytic tcrniinoiogy and 
analytic dieory have sulTercd much from such nti.sapniication of thc.se concepts. If then I 
single out for emphasis that aspect which wc call dissociation, this is largely because it 
scents necessary to shift our attention front the'integrative aspects of the procc.s.s. Inte- 
gration is of course the most obvious goal of p.sychotltcrapy; hut it is hardly helpful or 
enlightening to talk of a goal as if it were a technique of therapy: as though "health” 
were a medicine by which to get well. Wc cannot “integrate” anyone; wc can onlj’ 
remove obstacles to integration. It is in thi.s .scn.se that induced states of partial dissocia- 
tion can be used to release .spontaneous rcinicgrativc jjrocc.sses in the struggle for therapy. 

While dissociative tendencies are inseparable from all mental phenomena, the induced 
state of partial dissociation is seen mo.st cliaractcri.s'tically in normal sleep, and in all 
way-stations on the path tb slcej), such as the .spontaneous hypnagogic reverie, or the 
induced hypnotic trance. It is as much a part of thc.se states as it is of the more dramatic 
phenomena, such as multiple personality, to which the concept of dissociation is often 
erroneously restricted. 

How then can induced states of partial dissociation he harnc.sscd to the therapeutic or re- 
integrative process? This is the question which 1 will attempt tb answer. In the brief 
time at my disposal, however, I will not be able to present either experimental evidence 
or clinical illustrations. I will he able only to make clear the hypothesis which has 
grown out of our c.xperimcnts and oh.scrvations. 

Various degrees of dissociation were produced by monotonous physiological stimuli, 
both witli and without a wide variety of drugs. These manoeuvres induced a condition 
which lies somewhere between sleeping and waking, in which the individual views himself 
and his life with some measure of detachment, much as a dreamer may observe himself 
in action in a dream. This state is further marked by a tendency to return automatically 
to important storm centres of emotional turmoil, fn this respect also the process resembles 
the dream hut tvithout the condcn.sations and distortions of the dream, and ivith more 
spontaneous activity and an automatic, .somnambulistic discharge of emotions through 
appropriate behaviour. Among the drugs used were the volatile anxsthetics (such as 
ether and nitrous-oxidc-oxygen), the barbiturates, combinations of hyoscine and other 
drugs, derivatives of cannabis indica, alcohol, hypoglycxmic conditions induced by insulin, 
and even the twilight states that may follow .shock thcrapyi No specificity could be 
observed in any of these drugs, nor in any one procedure; but sedative drugs were of 
special value in the induction of the degree of dissociation described, by lessening the 
individual's hold on reality and by Ic.ssening the intensity of his emotional alarms. 

It is remarkable to ob.servc how in such partially dissociated states the thoughts and 
feelings of the patient revert spontaneously to his troubles. It has been suggested 
(Kubie and Margolin [8]) that "this is bccau.se such storm centres have a higher threshold 
for narcosis than do less highly charged areas, just ns anoxia can bring to light clinical 
manifestations of sub-clinical focal brain drainage”. Perhaps as a consequence of this, 
mild narcosis can inhibit non-conllictunl areas and leave the emotionally charged areas 
to stand out in high relief. Tins in turn leads to a more direct rccoverj' of memories 
of early traumatic experiences than is possible even with the most painstaking use ot 
free associations in the fully integrated state. 

Again it became clear that the action of drugs was never dependent solely upon 
chemistry, or the dosage used, or on individual pharmacological idiosynciasies. un 
different occasions the same individual would react to identical doses in ividel)' diiierent 
ways, depending upon the intra-psychic tensions at work on each occasion. 

In the course of our tvork tve learned furthermore that just so long as the dissociate 
state does not become too complete (if, for instance, a drug is not given in doses large 
enough to produce profound narcosis) a dynamic relationship with the therapist is con- 
tinuously maintained. This proved to be a matter of critical importance, because the 
nature of this relationship betueen the physician and the narcotized and dissocia e 
patient determined the use to which the material produced by the patient could be pu , 
and the therapeutic integration of that material. In dissociated states the 
indicates with little or no disguise his multivalent affective attitudes towards the i < - 
pist. In so doing he may even show clearly the sources of the displaced emotiona ‘ . 
tudes .which he has transferred from earlier years, often mis-identifying the * 
with his parents or other important figures. Thus transference attitudes, ‘ 
of which are completely masked in fully conscious states, frequently become ^''“”'.1 ‘ • 

clear when a patient is in the dissociated condition. Control of this situation .^^1 
tained by constant attention to and manipulation of the transference relatio^HT- I 
as this relationship must be managed in orthodox analytic procedures, n 
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' Late Results of Albee Fixation, of Tuberculosis of the Spine 
By D. McCrae Aitkex, F.R.C.S. 

Dlhixc the past 40 years treatment o£ tubercuiou.s csteo-arthritis might be said to have 
passed through two phases and entered on a third. The first phase was the treatment 
taught by Owen Thomas, namely, fixation of the affected joints on a controlling splint 
until all pain and all stvelling had disappeared and the patient’s condition was thriving. 

The second stage was ambulatory, with the affected joint still protected in some sort 
of ambulatory splint. Thomas was slow to operate, but in hospitals such operations as 
excision of the knee-joint were frequent in the more severe cases. Success depended on 
veiy prolonged protection. The second phase may be said to have begun about 1911 — 
first applied in Robert Jones’ practice, mainly to tuberculous disease of the spine. This 
consisted in adding a bone graft with the object of securing extra-articular fixation and 
bridging the diseased area so securing more complete fixation, but the original principles 
were always adhered to. The cases treated by the pure Thomas treatment before bone- 
graft surgery was introduced, were liable to relapse with increasing weight and 
increasing work, but bone-graft cases have been remarkably free from this defect. 

The third or present phase is based on the extraordinarv- results which follow the 
successful employment of the Robertson Lavalle technique which is briefly outlined 
below. In acute cases of hip, knee or spinal disease, when the focus in the bone can 
be discovered early and the bone is drilled, a change is produced in the patient’s health 
within a week or fen days, temperature drops and thereafter swings only about a degree 
in the twenty-four hours, appetite returns, pain disappears. Also in the speaker’s prac- 
tice no departure is made from the old rule of complete fixation until everj’thing is 
quiet. The results are still too confusing to give any definite rule as to when this 
method should be employed. 

In the case of children treated in an open-air hospital with a hospital school, there 
is no hurr\'. Prolonged rest and fixation to correct existing kyphos as much as possible 
is the most important point, but the question of Albee operation at the age of 13 or 14 
years is always borne in mind although successful operations can be performed at a much 
earlier age. A successful operation depends first on waiting patiently until compensatory 
changes have taken place and the back looks straight when the patient is turned on the 
face. It is then possible to put in a graft so as to bridge the diseased area and relieve 
strain on the bodies of the vertebne. 

After the operation at least three months are allowed to elapse before changing from 
a Thomas double frame to a Thomas back support. The Thomas back support is pre- 
ferable to any kind of jacket because it in no way impedes the movement of the ribs 
and does not interfere with respiration. At the end of three or four months the 

patient is gradually allowed to get up and walk- 
in children the back support is -used during the period of growth, perhaps until they 
are 16 or 17 years old. 

It is in aduits, however, that the advantages of this operation are most evident. Tuber- 
culous caries of the vertebra: is often missed in the early stages by physicians. Pain in 
the back without visible deformity is too often called muscle strain or rheumatism and 
subjected to massage or other palliative treatment, until some sudden jar causes a collapse 
of the vertebral body and a visible kyphos. All case.s of backache should be X-raved, 
especially from the lateral view, to see if there is any focus or bone change in "the 
vertebra:. These foci are unmistakable; when visible they are almost invariablv rounded 
blobs in the first stage without any encapsulation. 

With prompt recumbent treatment on the Thomas frame, this kyphos frequcntlv dis- 
appears but usually from nine to eighteen months should elapse before bone eraftine 
is performed. ° * 

Three or four months after the operation the patient gets his short back support and 
leaves the hospital soon after he is able to walk comfortably. Usuallv he is" allowed 
to return to light work within ttyelve months. This is an important .'economic factor 
for adults because improvement in the condition of the bodies of the vertebrae may 
continue for a long time after the patient has got up, and bone graft plus back kipport 
make the patient’s condition safe from sudden strains. ' ‘ ^ 
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Persons differ markedly in regard to their capacities for satisfaction in personal contacts 

^^etz, of onr Phipps staft, has hern making a nsveho- 
if i> group nf patients ulio could be characterized as obscssive- 
scnizoid. J li CSC patients liavc shoivn in general minimal capacities for gaining satisfaction 
m personal relationslnps and have tended to shrink hack into ritualistic or roeiicnlonsly 
exact and impcrMnal performances for their satisfactions. One of the most dcar-cut 
' !v. I group has been their tendency to specify and limit 

j a p j he role assigned to the phy.sician as the foundation of treatment. Dr. Betz 
-It*, nccc.ssary, and often, in the end, Jicipful. to acquiesce tvithout special 

‘ gg ’r* ^ rather arhitranly limited formulation of her functions, exprc.sscd or implied, 
one of these patients was a young man who came for help in a verv specific 
w.y. e had arrived, intellectually and emotionally, at an attitude of great hostility 
against ic establi.slied social order. I-Jc had found, liowcvcr, that he .sometimes lost 
^If-control, and had got Inm.sclf into nne.xpcctcd quarrels and had made violent attacks. 

c asked for p.sycluainc help in gaining a better control and rhanagement of this 
antapnism to the social order, .stating very spccificallv that he would not tolerate any 
efforts to modify his fundamental aiitagoni.cm. He just wanted help in keeping out of 
troiiblc in the manner of c.vpression of this ant.agonism. Incidcntnllv, a clue to certain 
trends in him may be gamed from the information that his ambition'was to be a maker 
of surgical instrumcin.s. 

In the treatment of such patients, the physician mav have to wait a long time before 
the patient can tolerate any reactions on the doctor’s’ part which go bevond the limits 
obsessively set, but tlierc docs come a time, foriimaicly, when sufficient faith and personal 
trust permit the doctor effectively to challenge the patient, so to speak, in a manner 
which may elicit less ohsc.ssiydy stcrcofvped cxprcs.sjnns of feeling or attitude. The 
p.aticnt may be said then to Imvc gained coumgc to react to the doctor like a human 
ocing, and to expect from the nlivsiciau 


nave come to tnink that such patients liad been hindered in their 
persona ity development prcyioiisly hy a great distViist of themselves as persons, self- 
imposed depersonalization of tlicir conduct, and a resultant failure to elicit the heart- 
warming reactions from others which arc needed for one’s encouragement, sclf-confidciicc 
and further emotional growtli. 

You will gather, I trust, from this rather casual comment upon the studies of these 
obscssive-schizoid persons, that wc have been concerncti to study in them the operation 
of some of the positive and constructive forces, in the personality in a manner somewhat 
comparable to the study of certain gases in partial vacuo, nic significance of certain 
factors may not he obvious until studied in such small coiicciitrfitioii tlicat it becomes a 
limiting factor. The small measure of emotional gratifications obtainable from inter- 
personal relation-ships seems to constitute, in tlie.«e individuals, such a limiting factor, 
until conditions more favourable to its growth have been established, but we consider . 
that such studies of limiting, values serve also to direct attention to the importance of 
interpersonal bonds in maintaining functional integrity in the verv trying conditions of 
combat. 

Another investigation at the Phipps Clinic is concerned with a condition of early child- 
hood recently designated by Dr. Leo K.anncr .as “early infantile autism”— a condition 
characterized by an extraordinary lack of personal relationship. These are very sick 
children, practically schizophrenic in behaviour, who have not infrequently ' been 
erroneously labelled feeble-minded. We have devoted one of the wards, West 2, to the 
care of a group of these children, selected by Dr. Knnner. and we plan to study the possi- 
bilities of cultivating their personal relationship to certain carefully chosen nursing 
personnel, and to the physicians. One of the possible explanations of this curious illness 
may lie in some innate limitation of emotional' capacities. It is our intention to test out, 
as well as we can, the possibilities of stimulating imd encouraging whatever potentialities 
we can discover in these youngsters for more gratifying personal relationships, 

I have mentioned these two studies to indicate onr interest not only in studying noxious 
influences and traumatic events, as important factors in psychiatry, but also in recognizing 
and evaluating the constructive influences which make for good performance and satis- 
faction, and which therefore Tiave great psychiatric importance in maintaining personal 
integration under very adver.se conditions. ' • 

Dr. Karl Menninger read a paper entitled “The trend in psychological education”. 
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Late Results of Albee Fixation of Tuberculosis of the Spine 
By D. McCrae Aitkex, F.R.C.S. 


Dnti.vc the prist 40 years treatment of tuberculous csteo-arthritis might be said to have 
passed through ovo phases and entered on a third. The first phase was the treatment 
taught by Oweii' Thomas, namely, fi.xation of the affected joints on a controlbng splint 
until all pain and all swelling had disappeared and the patient’s condition was thriving. 

The second stage was ambulatory, with the affected joint still protected in some sort 
of ambulatory splint. Thomas was slow to operate, but in hospitals such operations as 
excision of the knee-joint were frequent in the more severe cases. Success depended on 
verv’ prolonged protection. The second phase mav be said to have begun about 1911 — 
first applied in Robert Jones’ practice, mainlv to tuberculous disease of the spine. This 
consisted in adding a bone graft with the object of securing extra-articular fixation and 
bridging the diseased area so securing more complete fi.xation, but the original principles 
were always adhered to. The cases treated bv the pure Thomas treatment before bone- 
graft surgery was introduced, were liable to relapse with increasing weight and 
increasing work, but bone-graft cases have been remarkablv free from this defea. 

The third or present phase is based on the extraordinary results which follow the 
successful employment of the Robertson Lavalle technique which is briefly outlined 
below. In acute cases of hip, knee or spinal disease, when the focus in the bone can 
be discovered early and the bone is drilled, a change is produced in the patient’s health 
within a week or ten days, temperature drops and thereafter swings only about a degree 
in the twenty-four hours, appetite returns, pain disappears. Also in the speaker’s prac- 
tice no departure is made from the old rule of complete fixation until ever)’thing is 
quiet. The results are still loo confusing to give any definite rule as to when this 
method should be employed. 

In the case of children treated in an open-air hospital with a hospital school, there 
is no hurr)'. Prolonged rest and fixation to correct existing kyphos as much as possible 
is the most important point, but the question of Albee operation at the age of 13 or 14 
years is always borne in mind although successful operations can be performed at a much 
earlier age. A successful operation depends first on waiting patiently until compensatory 
changes have taken place and the back looks straight when the patient is turned on the 
face. It is then possible to put in a graft so as to bridge the diseased area and relieve 
strain on the bodies of the vertebrte. 

After the operation at least three months are allowed to elapse before changing from 
a Thomas double frame to a Thomas back support. T'ne Thomas back support is pre- 
ferable to any kind of jacket because it in no way impedes the movement of the ribs 
and does not interfere with respiration. At the end of three or four months the 
patient is gradually allowed to get up and walk. 

In children the back support is -used during the period of growth, perhaps until they 
are 16 or 17 years old. 

It is in adults, however, that the advantages of this operation are most evident. Tuber- 
culous caries of the vertebra; is often missed in the early stages by physicians. Pain in 
the back without visible deformity is too often called muscle strain or rheumatism and 
subjected to massage or other palliative treatment, until some sudden jar causes a collapse 
of the venebral body and a visible kyphos. All cases of backache should be X-rayed, 
especially from the lateral view, to see if there is any focus or bone change in the 
venebrte. These foci are unmistakable; when visible they are almost invariably rounded 
blobs in the first stage without any encapsulation. 

With prompt recumbent treatment on the Thomas frame, this kyphos frequently dis- 
appears but usually from nine to eighteen months should elapse before bone graftine 
IS performed. ' ^ * 


Three or four months after the operation the patient gets his short back support and 
leaves the hospital soon after he is able to walk comfortably. Usually he is' allowed 
to remrn to light work within twelve months. This is an important .'economic factor 
tor adults because improvement in the condition of the bodies of the vertebra; may 
wntmue for a long time after the patient has got up, and bone graft plus back kpport 
maxe the patient s condition safe from sudden strains. " 
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It is quite usual for these patients to he able to touch their toes tvitli the hack support 
on within a year of getting up. Then they arc allowed to leave the hack support oil on 
Sundays when they are not working and gradually more often until they no longer need 
it; X-rays arc taken periodically to check up on the condition of the bodies of the vertebne. 
The object of (performing this operation is to guard the patient against risks of sudden 
development of a kyphos in muscle strain. 

Hie speaker then demonstrated 7 adult cases showing the result of Albee fixation of' 
the spine by bone graft in tuberculous disease of the bodies of the vertebne. One was a 
girl of 20 years of age on whom an Albee fixation had been done on account of a crush 
fracture in which a detached wedge of bone had failed to rc-unite again with the body 
from which it was broken. Experience has shown that unless the hack is fixed these 
cases are liable to backache and a development of kyphos at a later date, hence the 
advisability of grafting. "Ihe case demonstrated how comfortable these patients arc on a 
Thomas frame although she had been operated ujion only four davs previously. Tltc 
other cases had all been going about their normal life for^somc time, and had all been 
operated upon five years ago or more. 'I'hcre was only one who could not touch her 
toes with the knees straight, but she could not do so even as a girl. 

Finally, at the present day in addition to the question of extra-articular fixations, there 
is the question of dealing with the tuberculous disease itself by increasing the resistance 
of the patient by the Lavallc procedure. The Eavallc procedure is not an operation of 
orthopaedics, it docs nothing to prevent the occurrence of deformity but it is frequently 
followed by a m.arked improvement in the well-being of the patient. 

The Lavalle procedure is based on inferences drawn from two accepted facts concerninR 
tubercles. The first is the Koch phenomenon (1882) which is that if an animal receive 
an injection of tubercle bacilli a tubercle is formed at the .site of injection ' and the 
animal becomes "sensitive” to tuberculin. If an animal so sensitized be giv'en a second 
injection of tubercle bacilli a local inflammatory reaction occurs at the site of the second 
inoculation, the regional l.vmpli glands, hotvever, being ‘unaffected. At the same time focal 
reactions occur in the body, both in the region of the primary nodule, and in any other 
locality where the bacilli may happen to have lodged. These p’henomcna are accompanied 
by severe constitutional disturbance, which, if the second dose of tubercle be very large, 
may prove fatal. 

Professor Lavalle. at that time surgical pathologist, had to report on material from 
cases of excision of the knee for tuberculous disease: he noted that the cancellous bone 
tissue was often riddled with tuberculous foci. Those were not all of the same age. 
Some were old and had undergone caseous degeneration, others again showed signs of 
capsulation but no caseation. Still younger foci were merely dark spots about 0'5 cm. m 
diameter. Could one of these be a recently formed tubercle, and it so, did it contain 
some powerfully defensive substance? 

On microscopic examination these early foci were found to contain tubercle bacilli 
(granular type) and the whole primitive granuloma was surrounded bv a greyish capsule 
suggestive of a primitive stage of a fibrous capsule. This tough capsule constricted small 
veins and lymphatic vessels leading from the part. X-ray examination showed faint 
blurred spots without any sclerosis of surrounding bone. 

The inference was that these faint blurred areas shown in X-rays of living patients 
were fresh reinfections from older foci and might contain some defensive substance, 
which could not escape into the general circulation on account of the constriction ol 
issuing capillaries by the tough capsule. 

The Lavalle procedure is to bore into the least distinct of such areas from some point 
in the diaphysis outside the capsule of the joint so as to let the mysterious substance out 
to the systemic circulation. 

Professor Lavalle operated on two cases in this hospital in 1929. The first ''vas a 
small boy who had been Under observation lor two years with an acutely painful hip: 
X-rays during this period showed an increasing degeneration of the head of the 
and acetabulum without any attempt at sclerosis round the foci. Temperature ran irem 
98° to 101°, loss of weight was progressive and a fatal result was feared. 'Within a 
of the operation the temperature settled to a daily swing of only one degree and tne 


child was out of danger. 

Gradually the procedure was adopted in cases that were not doing well. The 
was to recognize the very early foci in the X-ray. In many cases operated on toe loa 
chosen were alread.y becoming encapsuled, and in these subsequent revision showed luuo 
result. After five years, a year was spent in revising X-rays and following up the oases. 
The result was encouraging. To-day the first question with a new case ot suspeciea 
tuberculous joint is whether a sufficiently young focus can be recognized instead 
leaving the operation to be used as a last resort. ‘ ' 

The subject calls for investigation by a team of clinical observers, surgeons, patho- 
logists and physicians working together. We should know more of the oodicles jn i 
tuberculins, those that produce proliferation of the endothelium and I'ound-cen^ 
liferation round them, those that produce the waxy coat which stains by the Ziem-isei 
method. Especially important are the granular forms discovered by Much (iJots;. 
was supported by Fontes (1910-1916). . 

These forms only are to be found in many cases of low-grade joint lesions, " jj. 
subnormal swing of temperature of 2 or more. Are the acute, subacute and cu 
forms of joint disease due to different varieties ol the bacillus, or to ^‘^ff„^"‘tublrclc or 
notnrnl resistance’ Is the young focus m bone comparable with the Ghon 
Parrot’s node? In some ve/y ac|te cases of tuberculous disease /."'f “e/fTpamm 
hip, knee, vertebrm, there has also been otorrhoea, with perforations of the tjmp 
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diagnosed as typically tuberculous by an E.N.T. consultant, and the otorrhoea has ceased 
wnthin three or four weeks after operation on the remote lesion in bone. 

The speaker is convinced of the ^'alue of this treatment for tuberculosis. The results 
may be startling but there must be a follow-up for relapse may occur. An operation 
successful in the first instance may be followed some years later by a fatal nephritis or 
sudden meningitis. This suggests the need for more careful study of the kidneys at an 
early stage of the disease before renal sj-mptoms are noted. 

Cases of Chronic Suppurative Osteomyelitis. — J. G. O’Co.vmxl, F.R.C.S.Ed. (for E. P. 
Brockm.\n, F.R.C.S.). 

The prognosis in chronic suppuratt\'e osteomyelitis from the point of view of obtaining 
a complete cure is not good, and it is less good where the femur is the affected bone 
than in osteomyelitis of any other long bone. This fact has, in the past, led many 
surgeons to the conclusion that an appreciable percentage of cases of osteomyelitis of the 
lower end of the femur are better off with an amputation. It is submitted that a limb 
which remains free of trouble for periods of more than five years, even though there 
may be an occasional flare-up subsequently and may even ultimately lead to amputation, 
is in a young adult preferable to an anificial limb. 

\^^e have been able to trace 13 cases of osteomyelitis of the femur treated in this 
hospital over five years ago. Of these 7 have remained completely healed during this 
period (2 for as long as nine years), 5 have had intermittent minor recurrences, never 
necessitating prolonged stay in hospital, and 1 has a chronic discharging sinus but "is 
gainfully employed and is not wishful of further interference. 

That the treatment of this condition demands patience from both surgeon and patient 
is shown by the fact that the average stay in this hospital was twenty -three months. 
However, tliis figure slightly over-emphasizes the chronicin’ as in pre-war days children 
were kept in as long as there was any question of a further breakdown, especially where 
the home conditions were not satisfactory. In the exigencies of war this policy has had to he 
modified, but the principle stiff holds. The following cases of osteomyelitis of the femur 
were demonstrated: 

Case I. — F., aged 17. In hospital twelve months, two sequestrectomies. This patient 
is as yet only a three-year cure but the radiographic picture is so good that it is unlikely 
she will have much further trouble. Her scar is non-adherent and she is symptom-free. 

Case II. — M., aged 14. Treated seven years ago, one minor flare-up which quickly 
settled down. X-ray shows sclerosis but little evidence of cavitation. Period in hospital 
twenty-one months — two sequestrectomies. 

Case III. — F., aged 21. Five-year cure. Trventy-seven months in hospital, three 
operations: two sequestrectomies, one saucerization. X-ray appearances verj- good. 
General condition good. 

Case TV. — M., aged 14. Fourteen months in hospital — three sequestrectomies. One 
slight flare-up as an out-patient — otherwise no trouble for four years. 

Case V.~-M., aged 11. Ten months in hospital-— one sequestrectomy. Eight years free 
of symptoms. 

Case VI.— M., aged 12. Ten months in hospital — one sequestrectomy. Eight years free 
of symptoms. 

There are three main principles applied to the treatment of this condition in this 
hospital : 

(1) Open air and general hygiene treatment. — is just as essential that a case of 
osteomyelitis should be treated in the open air as tubercle. The general condition of the 
patient has a definite influence on the prognosis of the local condition and the patient 
must be treated, not just the bone. 

l2) Adequate splintage at all stages.— This is another factor which is not sufficiently 
appreciated, particularly in general hospitals. , It is just as essential to immobilize 
osteomyelitis as it is tubercle. For femurs we use a Thomas knee splint with fixed 
traction except where the upper end or hip-joint is affected when the patient is treated 
ori a Jones abduction frame. After the wounds have healed the patient is allowed up 
•in a weight-bearing caliper which he wears for a varying period.- 

(3) Adequate operation at the optimum time. — The average number of operations per- 
formed on osteomyelitis of the femur was four. These included ; (a) Simple drainage of 
soft tissue abscesses: {b) drilling of bone; (c) sequestrectomies and curettfngs of sinuses; 
(d) saucerizations; (c) excisions of scar. In every case there is a minimum amount of 
operative interference until the patient’s general condition is good and the local con- 
dition is thoroughly cleaned up. Then when the time is ripe, the cavity or cavities in 
the bone are laid widely open. The overlying soft tissue is freed from scar tissue and 
the wound is lightly packed with non-adhesive gauze. 

Even with the aid of penicillin, cancellous bone grafting and skin grafting these three 
cardinal principles must be followed. 

The newer methods are complementary' to the older one. An illustrative case is that 
of a soldier— wounded in the upper thigh by a machine-gun buffet. In all he was in 
hospital twenty-three months. He had six operations before admission and seven opera- 
tions here. At one operation some sequestra were removed but although at subsequent 
explorations no sequestra were found, profuse discharge from all four sinuses continued 
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The diagnosis of osteomyelitis was queried on both clinical and radiological grounds. 
Ewing’s tumour and tuberculosis were both suggested but repeated pathological exami- 
nation of pus and granulation tissue revealed first pscudo-hamiolytic streptococcus and 
pyocyaneus and subsequently Staph, aureus and li. prolcits. The granulation tissue 
showed chronic inflammatory reaction, no evidence of tuberetdosis. A section of the 
bone showed no evidence of Ewing's tumour. 

Finally we succeeded in obtaining .some penicillin and he was given a .systemic, course 
of 100,000 units daily for three rlays prior and four days subseipient to operation. At 
operation nil the sinuses were opened up, tubes inserted and 10,000 units instilled. He 
was given 1,000 units by local instillation subsequent to operation at 3 hourly interval.s 
for seven day.s. Five weeks later all the wounds were completely healed and have 
continued so. 


Conservative Treatment of Volkmann’s Ischaemic Contracture 


By J. G. O’CoNNKLi.. F.R.C.S.(]i:ci.) 

Tnr, observation that the flexion contiiicture of the fingers is diminished on palmar 
flexion of the wrist has been the basis of the various conservative methoiis of treatment 
employed in this condition. These have met with varying degrees of success, but the 
principle of gradual stretching of the contmcied tissues would appear to have more 
foundation in ilieory than the various operative measures suggested, such ns muscle slides, 
arthrodesis of wrist. &c. 

It must be .admitted, however, that in an appreciable percentage of cases conservative 
treatment alone is inadequate and it becomes necessary to resort to operation. The 
operation most in favour wouh! appear to be fixation of tlic wrist in the optimum position. 

The first case treated by the method to be described was originally admitted to ho.spiial 
with a view to performing an arthrodc.sis of wrist. It was felt that with so severe a 
degree of contraction present, circulatory obstruction would tilmost certainly folloif 
sudden correction of the defonnity. To ensure against this it was decided th.it a prelimi- 
nary course of gratlual splintage siioiild be applied to obtain the maximum correction 
prior to operation, A full-length plaster-of-Paris was applied from below the elbow to 
beyond the finger-tips with the wrist palmar flexed and the fingers straight. • llte back 
of the plaster was cut away to expose the'distal interphalangeal joints. ’I'hc patient was 
instructed to extend her fingers voluntarily at those joints. A close w.itch was kept for 
symptoms of pain or circulatory changes in the finger tips. A stockinet glove and a^ 
strip of plaster wool down the flexor aspect of the forearm and wrist were used as 
padding. This plaster was removed two weeks later when it was found that the patient 
could actively extend her wrist a further JO degrees with fingers extended. A new 
plaster was applied in the position of maximum correction and this plaster, rcraamc 
on for three weeks. Two further changes of plaster were necessary before this wrist 
came into dorsiflexion with the fingers extended. The wrist and fingers_ having extendet 
so well it was felt that an arthrodesis may be avoidable so it was decided to perscicre 
with splintage. . 

It was then found that the hyperextension deformity at the mct.acarpo-ph.alangtia 
joints still persisted and, if the full length plasters were jicrscvcrcd with, appeared hkcl) 
to be aggravated. Therefore an anterior plaster slab to hold the wrist m 15 degrees 
of dorsiflexion was applied and individual splints for each finger, after the manner oi’'S”'' 
ally described by Robert Jones, were made from two-inch Cellona plaster bandages, j 'e 

patient was encouraged to flex and extend actively at the metacarpo-phalangcal jom s 

and to report any tendency to flexion. These individual splints and "cock-up 
renewed on two .subsequent occasions, and after two months the finger .splints were ui-' 
carded, the “cock-up" splint being retained. The patient was instructctl to flex and 
her fingers actively and passively. The "cock-up’’ was rjCtained for :i further thr ^ 
months and then removed. The patient has been under periodical supervision since tn 
and shows no tendency to relapse. j 

The three cases shown are of Volkmann's Contracture following fractures ^ 

the elbow-joint — one of a radius and ulna, the other two being supracondylar fractiu 
of the humerus. 


Case I. — ^F., aged 9 years. 

12.8.43: Supracondylar fracture left humerus. 


29.3.44: First seen; well-developed Volkmann's contracture. 

, 27.4.44: Splintage commenced with view to arthrodesis. 

7.12.44: Splints discarded. . ' j jias 

Result: Very good function. Grip almost as strong as on right. Seen since ai 
no tendency to relapse. 

Case II.— F., aged 8 years. - . con- 

25.7.43: Fracture upper third right, radius and ulna. Subsequently ?„„^®l>etching' 
tracture and was treated as an out-patient at hospital by massage and passive su 
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11.5.44: First seen at Out-Patient Clinic: Rt. Volkmann’s contracture: well developed 
but not as severe as Case 1. 

17.5.44: Splintage commenced. 

29.11.44: Splints discarded. ,, , „ j 

Result: Good function, grip almost equal to other siae. Cosmetically not as good a 
result as Case I, but function equal. Is being ivatched and has shown no tendency 

69^44' Supracondylar fnfcture Rt. humerus. Subsequently developed a contracture 
and was treated by “cock-up” splint and Passive stretching , „ 

4 1 45; First seen at Out-Patient Clinic — ^Volkmann s , contracture Rt. forearm. Has a 
fair range of dorsiflexion at wrist but on dorsiflexioh wrist goes into extreme ulnar 
deviation. 

10.1,45: Splintage commenced. 

23.5.45: Splints removed. j j ^ 

Result- Good function and has a useful grip. The ulnar deviation proved difficult to 
correct completely, and rather detracts from the cosmetic result. Has been seen since 
and shows no tendency to relapse. „ , ^ , j , 

It will be noticed that the three cases described are all children. The method has not 
been tried in an adult case, and it seems likely that the prognosis would not be as good. 
The muscles of childhood have greater elasticity and would teem more suitable for 
such methods of passive stretching. The number of cases treated to date is small and 
the end-results may not be as satisfactory in a larger series of cases, but it is felt that no 
case of Volkmann’s contracture in a child should he submitted to operation without at 
least a trial of conservative treatment. 


Excision of the Femoral Head and Neck iri Cases of 
Ankylosis and Osteoarthritis of the Hips 

By J. S. Batchelor, F.R.C.S. 

The ankylosis of both hips which commonly follows ankylosing spondylitis is a most 
serious disability, for many of the patients so afflicted can neither walk nor sit. Provided 
the lumbar spine is supple most patients with bilateral hip ankylosis manage well if a 
moderate range of movement is obtained in one hip, hut in. ankylopoietics the rigidity 
6f the spine which is almost invariably present makes a free and painless range of move- 
ment in both hips, essential if treatment is to he effective. Such a result is best secured 
by an excision of the femoral head and neck. , , 

"The operation is performed through the Smith-Petersen approach. The junction of 
the femoral head with the acetabulum is first separated with a gauge and the femoral 
neck tlien divided low down flush with the trochanter with an osteotome. It is impor- 
tant that the opposing bony surfaces should be smooth, for irregular bony spurs or 
prominences may cause considerable pain when movement is commenced. After-treat- 
ment consists of traction to the leg by means of a HamiUon-Russell extension for two 
to three months. Hip and knee movements are commenced at the .end of fourteen days. 

The chief objection to this procedure is the potential instability of the resulting false 
joint. This disadvantage can be overcome to some extent by the use of a walking 
caliper for some months after operation, in order to allow the development of cicatriza- 
tion around the joint. ^^T<en both hips have to he treated, howeverj this is a tiresome 
process, and better stability can be easily achieved by a low subtrochanteric osteotomy 
of the Schanz type. The performance of this osteotomy, which can be carried out six 
to eight weeks after the excision, is facilitated by fixing the fragments with a plate 
which has been bent to the required angle beforehand (fig. 1). When both hips are 
being treated the angle of abduction of the distal on the proximal fragment should not 
exceed 35 degrees, otherwise difficulty' m.ay be experienced in adducting the legs to the 
neutral position. 

As these patients have frequently been bedridden for vears many months of treat- 
ment are necessary brfore the optimal functional recovery is achieved, and the end- 
result is sometimes marred by the associated knee stiffnes's which is often present I 
operated upon my first case in 1938. After excision of both femoral headi, with an 
interval of six months between ^each operation, calipers were used for some montlis A 
satisfactory degree of siabilitv has been achieved for there has been no appreciable 
increase in shortening since the calipers were discarded, and the patient can do a full 
day’s work and walk 4 or 5 miles with comfort. Since then 4 more cases have been treated 
3 by bilateral exciaion and 1 by unilateral excision. In 2 of the bilateral cases osteotomies’ 
have been performed on both hips. Of these 4 cases, 3 have a good range of painless 
movement in the hips and can walk with sticks. In the remaining case, in which a 
bilatepl excision and osteotomy were performed in 1942, pain subsequentlv developed in 
one hip as the result of an irregular bony spur on die acetabular surface," ^ 
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Altliougli tlic numl)i;i‘s so far treated arc small, J ijelicvc that excision follotved by 
osteotomy is tvorth while in jtntiems who arc yoimg and have a reasonable chance of 
rernrning to an active and nscfnl life. In older patients, in whom the chief purpose 
of treatment is' to restore hip movement no as to allow them to sit in comfort and ivalk 
about their homes, excision onlv is probably all that is rcc[nired. 

In unilateral osteoarthritis of the hip excision of the femoral head and neck is an 
accepted method of treatment. Here, however, the tendency to instability is greater 
than it is in those cases where ankylosis has been accompanied by surrounding .soft 
tissue reaction and fibrosis. Although in .some the use of a caliper gives satisfactory 
stability, this is by no means always the case and occa.sionally the resulting instability 
may cause considerable aching and discomhirt. Excellent stability can be achieved by 
osteotomy, the distal fragment being abducted to an angle of dS degrees with the 
proximal (fig. 2). This produces a slight abduction contracture of the hip and the 
resulting ajtpnrent lengthening of the leg compensate.s for some of the shortening. 



FIG. I. - >IG; =• 

The osteotomy can be performed six weeks after the excision and provided a plate is 
used no immobilization is necessary and the whole procedure docs not take any longer 
to complete than an arthrodcsi.s. hi a sm.all number of .selected cases of ostcoarthnti.s 
this combination of excision anti osteotomy has given very satisfactory results. 

Cases of Adolescent Kyphosis. — V, C. Snei.i., F.U.C.S. 

These cases were commented on In- Miss M. Forukstek-Bhown, M.D., M.S. They "'d 
be reported again at the Section for the Study of Disease in Children. 

A sound film illustrating ‘'7'raining for the Di.sabicd” was shown by Mr. Stanley Evans. 
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DISCUSSION ON THE MANAGEMENT OF THE PERMANENT 

COLOSTOMY 


Mr. W. Ernest Miles: Very few doctors appreciate the value of the daily wash-out of 
the colon for controlling bowel movements. Consequently, when the patient leaves 
hospital and returns to his own surroundings he is left to his own devices as to the 
manner in tvhich the wash-out is to be conducted. He seldom receives any instructions 
upon this important matter during his stay in hospital. There is no doubt whatever 
that bowel action can definitely be controlled by' means of a daily plain water wash-out 
of one and a half pints (repeated if necessary) at a temperature not e.xceeding SCF. as 
determined by the thermometer. Should the temperature exceed 80° inertia of the 
muscular coat of the colon is produced, resulting in retention of part of the fluid used 
and several hours may elapse before the muscular inertia disappears. A plain wash-out. 
if properly administered, can be relied upon to clear the colon completely of its feecal 
contents. In order that a patient may be able to carry out the wash-oiit in his own 
surroundings he should provide himself with the following articles: (a) A rubber rectal 
tube equal in size to a No, 20 English catheter; (b) a Higginson syringe; (c) a glass 
connexion which does not taper at one end; (d) a bath thermometer; and (e) a Miles’ 
modification of the "Nitch” horn. It sometimes happens that difficulty is experienced in 
introducing the tube into the colon to the required extent. As a rule this is due to 
attempting to introduce the tube when the patient is sitting up or standing, or when he 
raises his head in order to pass the tube under the guidance of the eye and so puts his 
abdominal muscles on the stretch. In order to pass the tube, the "patient should be 
recumbent with the abdominal muscles completely relaxed. One of the causes of 
difficulty in passing the tube is acute angulation of ihe colon at the point where it 
changes direction and passes forwards to the opening in the anterior abdominal wall. 
Such angulation can be entirely prevented by mobilizing the terminal portion of the 
descending colon 

Blind colostomy. By which I mean that a small incision is made through the abdominal 
wall at the site of the proposed colostomy and a loop of pelvic colon is hooked up by the 
finger and withdrawn from the pelvic cavity. Should 'the loop be protruded" without 
tension, recession may not occur but if the sigmoid colon happens to be adherent to 
neighbouring structures, recession is certain to take place. It is for the above reasons 
that blind colostomy should never be performed. Should the “spur” recede it cannot 
prevent fxcai matter from entering the cul-de-sac of the pelvic colon and forming a hard 
mass of feces which may resemble a recurrent growth in the pelvis. As a result of the 
colon sliding through its peritoneal investment, altered perito'ncal attachments between 
Oct. — Pboct. 1 
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Altlioiigti tile nnnihers '.so^ f;ir tretiteil ;irc small, I believe that excision followed by 
osteotomy is ivortli ivliilc in patients who arc young and have a reasonable cbancc of 
returning to an active and iisefnl life. In older patients, in whom the chief purpose 
of treatment is' to restore hip niovehient so as to allow them to sit in comfort and walk 
about their homes, excision onlv is probablv nil that is required. 

In unilateral osteoarthritis of the hiji c.xcision of the femoral head and neck is an 
accepted method of treatment. Here, lunvever, the tendency to instability is greater 
than it is in those cases where ankylosis has l>cen aecompanied by surrounding soft 
tissue reaction and fibrosis. Although in .some the use of a caliper gives satbfactory 
stability, this is by no means always the case and occasionally the resulting instability 
may cause considerable aching and di.scomfori. Excellent stability can be achieved by 
osteotomy, the distal fragment being abducted to an angle of 45 degrees with the 
proximal (fig. 2). This produces a slight abduction contractiire of the hip and the 
resulting apparent lengthening of the leg compensates for some of the shortening. 
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down urgently, to find him' moribund, with a pelvic cellulitis, and peritonitis accompanied 
by an acute inflammatory condition of the scrotum -and left groin: hfe died next day. 
The tube which was responsible for this catastrophe was a thick rubber tube about the 
size of an adult forefinger and had clearly been used %vith sufficient force to perforate 
the colon. 

Incidence . — The incidence of an acute complication or .mischance such as this is difficult 
to ascertain. Some patients would probably tend to be sent into their nearest emergency 
hospital or if living in remote districts and. in the absence of operation or autopsy, the 
matter might pass unrecognized or not be reported* to the surgeon who carried out the 
original operation. With the consent of my colleagues at St. Mark’s Hospital, I have been 
able to collect 8 further cases of tube perforation which have occurred between 1 937 and 
1944. ■ ■ ■ ' ■ 

Of these 8- cases, 6 were males and 2 were females; 6 were in connexion with terminal 
colostomies after radical excision of the rectum, 2 were left iliac loop colostomies. One 
case occurred while the patient was still in the hospital, the remainder were readmitted 
as emergencies at different times after discharge, varying from two days to. the latest, 
which was about two and three-quarter years. The following is a brief report of a typical 
case. 

The patient was a man aged 64 who made a good recovery after a synchronous 
combined excision- of the rectum. On the day following his return home his wife -did 
his wash-out: the fluid ran in well but did not all return: no discomfort was felt at 
the time. The district nurse then attempted a wash-out: his wife stated that some force 
was used and the patient complained of severe pain in the upper , abdomen: later he 
became very shocked, with shivers and sweats. He had severe .abdominal pain throughout 
the night. His doctor diagnosed peritonitis and sent the patient by ambulance to 
hospital. On admission he was moribund, cyanosed, pulse very feeble, pupils dilated. 
His abdomen was slightly distended, tender and rigid in left upper quadrant and 
generally below the umbilicus; peristalsis was absent and there was a slight watery 
discharge from the colostomy. He died half an hour after admission. Post-mortem 
examination revealed general peritonitis, and a small perforation was found on the 
mesenteric border of the colon, about 2 inches above the colostomy opening. 

Mechanism . — The perforation usually occurs about 2 or !'/• inches above the colostomy- 
if on the inner side the peritoneal cavity will be entered by the tube and gross contami- 
nation will result as the wash-out fluid is run in. Extra-peritoneal perforation may take 
place if the perforation is within the thickness of the abdominal wall or on the lateral 
side of the colostomy. 

Various causes may be responsible for the perforation, such as the use of a large bore 
heavy tube or a rube made of hard inelastic rubber, and has.te, inexperience and injudicious 
force in passing the tube There may be local causes such as difficulty in passing the 
tube due to stenosis or the development of a subcutaneous colostomy bulge; in some 
cases no doubt the colon is unduly thin-wallcd and if diverticula are present, the point 
of the tube or catheter may become lodged in the thin-walled sac when only a slight 
amount of force might perforate it. In this connexion there is one point of interest, 
namely that all of these patients were over 60 years of age. 

Signs and symptojus . — The characteristic feature is sudden acute abdominal pain either 
during or immediately following a colostomy wash-out, with collapse, vomiting and 
rapidly developing evidence of peritonitis. Sometimes the local signs are chiefly those 
of acute cellulitis round the colostomy, with redness spreading to the flank, perhaps with 
evidence of anaerobic infection and a thin offensive discharge from the colostomv. In 3 
of these cases the hole in the colon could be felt with a finger. 

Treatment . — Out of the 9 cases now reported, 8 proved fatal. The fatalities were com- 
prised of 3 patients who were too ill for any surgical treatment and died of acute peritonitis 
within a short time; in 2 cases the lower' 2 to 2y4 inches of the colostomy were excised 
in order to exteriorize the perforation, combined with pelvic drainage; and in 3 cases 
transverse colostomy plus pelvic or local drainage was effected, but in spite of all possible 
care they died, at times varying from a few days up to five weeks after the perforation 
had been sustained. Only one case survived; this was a man aged 72 with a loop 
colostomy and a well-marked colostomy hernia; in this case the perforation was clearly 
extra-peritoneal. The colostomy was excised and the loop withdraivn until the perfora- 
tion was found in the proximal end 2'/4 inches from the surface. The colostomy was 
re-established and the wound packed with sulphaniiamide powder; drainage was provided 
through a stab incision on the lateral side. 

In conclusion, I am opposed to the wash-out regime for colostomies for the following 
reasons : ° 

(1) It is unnecessary, because the great majority' of colostomv patients have. a good 
intestinal function and with reasonable care and discretion in diet' they achieve a satis- 
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c pelvic colon and ilic abdominal parictc-'; arc formed wliicli must he divided before the 
op of colon can he extruded sninciently to create a satisfactory spur without undue tension, 
s a result too of general visceroptosis the angle created hy titc junction of the dc.sccnding 
.olon with the pelvic colon has gradually become acute, with the effect that- it has become 
extremely dilfieiilt to hit olf the passage-way into the pelvic colon for the purjtose of 
introducing the tube. 'I'lte treatment to he atlojited is laparotomy. 


til 

looji 

As a result too ol general visceroptosis the angle created hy the junction oi uie ue.'tcimm^ 
colon with the pelvic colon has graduallv become acute, with the effect that- it has become 

CXtrcnicIv * - - nnrivtc<’ ni 

introducing tne tune, me treatment to pc atiojiieti is lajiariuomy. 

A ~xcak sfyot in the abdominal wall has been created hy the passage through it ol 
loop of pelvic colon destined for the formation of the colo.stomv. In order to .auoru 
support to the weakened abdominal wall a well-fitting colostomy licit must he obtained. 
On no account should the patient allow himself to he persuaded to have a rubber hag 
attached to the ctip of the hell to act as a recejitaclc for fT-'ces. Such a h.ag creates 
suction and in the course of time the part of the colon which is proximal to the stoma 
is turned in.side out and extruded through the stoma. It is important that the icl 
should he worn contimioiisly when the patient is up and ahoiit. 

Lastly, the stoma of a colostomy should he prevented from becoming stenosed In 
systematic dilatation. Tor this purpose the patient must .he taught to pap his int ex 
finger to its full extent through the stoma. He must also -he instructed how to pass 
his finger to its full extent before Hexing the distal joint. As soon ns the 
wound has healed firmly the index finger of the left hand (if the stoma is , 

side) .should he passed through the stoma every day for a month, tlicn^ r Ifm 
for two months and finally once a month for .six months, when it will be lotint 
the tendency to contract has ceased. 

Sir Charles Gordon-Watson: My remarks apply to a colostomy “in continuity 
tinct from “terminar’. To secure a good working colostomy it must he nell '^5 '' . 
and it is first of all essential to secure a good .spur hy kccjiing the hiSwcl . 

abdominal wall for at least three weeks hy the use of a glass rod of- other A' i 
also to avoid undue tension on the mesentery. The stoma should he well „ 

anterior superior spine to .avoid interference with the belt. I prefer *0 , ‘J*; t i 

through the split rectus, The size of the opening in the abdominal wall t'hmild lie ji . • h 

enough to allow a finger to pass down on either side of the glass rod. An cl 'P* . ' 

should he removed to prevent .subsequent contraction which is uprto c.au.sc rt . ■ 
the opening. All cups and hags should he avoided and a plain, celluloid (li-s 
is needed. Some patients find this unnecessary and wear only a singlet. 

In the. interval hetween operation and opening the colostomy, iircferahl.v 
days, I give paralfm daily which prevents unnecessary distension, wash- 


run in slowlv, prcfcrahlv hy funnel, using a special apparatus or p'tc rnVfslrlcr.ablv 

important to’ ascertain tiic capacity of the colon ^•’’ch cusc— which ranc- - 
—.and to endeavour to fill the colon to start the renex. Nurse.s must be 

for colostomy work. The horn in use then allows evacuation into a jt 

houses where the patients do their own wash-outs a special basin can ' ' 

is important to train the patient to do his own wash-out before he 1 > f i.nspit.al 
especially in the poorer classes who often prefer to wash-out .all 

practice the almoner should he instructed to get in touch with dis t 
colostomy cases. 

When carefully carried out at the same time each day the 
in an automatic way and many victims c.arry on with their work with i , ' 

In a small percentage of cases the colon will behave as if the stoma ')• 
and act regularly and automatically without a wash-out,^ with or "• Inoseness 
aperient, and these patients arc truly blessed. If there is a similar 

disasters are liable to occur. One to three te.aspoonfuls of vi-sibbn, o ogensivc 

preparations given at night will keep the motions firm. If the mot 

Kerol capsules should be given. 


Mr. W. B. Gabriel: After a colostomv has been established, 'f 'ph” m 

orTloop colostomy, whether left iliac oi- transverse, we have to decide -f the bond 

be allovied to act naturally or whether the ngo bvthi following 

opposition to colostomy wash-outs was determined about littccn ye b . 

ctisc. . innnerable carcinoma of the 

Th{» Tjatient was an active old man of over BO, ,witn from which he made 

rectum causing chronic obstruction. I did a left liac loop colostomy t . ^ 

riood recovery and reached the. convalescent stage, tout three 
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How then are we to attain but one bowel action a day for a colostomy? 

The answer is by, routine morning wash-out if the rhythm does not come naturally 
after a short trial. ' A bowel completely emptied by a wash-out followed by a morning 
bath and clean dressings enables a man to face the day and his fellows without handicap. 

“If we command the morning we command the day” is a true and wise saying. 

The colostomy is likely to be regular after the removal of the rectum if the daily 
evacuation before colostomy was by rhythm rather than “feeling”. 

Mechanism of the colon. — ^To know some facts about the physiology of the large gut 
helps in the advice and management of the colostomy. Tlie fteces reach the colon from 
the csecum in soft isolated masses. .These masses are compressed into larger masses and 
become firmer by water absorption. Here tliey are stored till mass peristaltic action 
empties the bowel and leaves storage room for the ne.xt twenty-four hours’ accumulation. 

If the nerve mechanism of the colon is damaged the functions 'of storage, mass 
formation and the twenty-four-hour peristaltic rhythm are changed. Continuous passage 
of .“pellet” fteces then takes place. 

A simple fact forgotten bv aperient addicts is that the colon was made for solid fteces 
and is fully provided with mucus for lubrication by myriads of mucus-secreting glands. 

The colon’s chief function is unconscious storage between evacuations. Unconscious 
mass peristalsis empties the colon into the conscious rectum or out through the colostomv 
if present. 

Peristaltic waves can be excited or prevented by factors which the patient should know. 
Aperients ruin regular rhythm and frustrate the bowel storage mechanism by changing 
solid into liquid fteces. Unsuitable diet both in amount and quality- can disturb the 
storage mechanism. Emotional states will not be forgotten in this respect by the present 
generation for the aperient effect of the air-raid alert is known to many. 

To promote the emptying peristaltic waves at the right time there .should be the 
morning ritual of regularity preferably after breakfast, the right position of the body 
and the purposeful unhurried unanxious time. It is curious that many teach this ritual 
to their children but fail to carry- it out themselves. 

Attitude to colostomy. — ^The surgeon and nurse can inspire the patient to have the 
right mental attitude. Patience above all is required to make life normal again. Resent- 
ment against misfortune, fear of the disease or accidents, self-pity, or self-absorption can 
then be replaced by confidence and an outward purpose in life. 

Unfavourable social environment can be an obstacle to the right attitude to colostomv. 
In two cases I neglected to inquire into their amenities for attention to the colostomv. 
They both committed suicide for they had no home and lived a wandering life in lodging 
houses. It taught the lesson that a person must-have privacy and suitable conveniences 
in a home or he should be in a hospital. 

Tube insertion. — Unlike the colon the rectum is capacious and a tube inserted can 
curl if impeded by folds and curves. Its walls are strong by reason of the longitudinal 
muscle which here spreads. It is supported by the walls of the pelvis, the sacrum and 
the close surrounding viscera. None of these things obtains in colostomy. There is the 
danger of perforation with a rigid tube. A thin tube No. 12 English rubber catheter 
inserted with gentleness will prevent the misfortune of perforation. 

Mr. Rupert S. Corbett: The management of a permanent colostomy. — ^Let us consider 
the subject under two headings: (1) The part played by the patient. (2) The part played 
by the surgeon. 

From the point of view of the patient, he wants a regular evacuation of the bowel and 
freedom from the anxiety of leakage. He wishes to be able to carry on his daily life 
in much the same way as he was accustomed to do before the operation. 

His part in the management can be carried out in one of two ways: 

(a) A daily action of the colostomy by training the bowel to act regularlv of its own 
accord. 

{b} Regular daily wash-outs of the bowel. 

There is no doubt that if we leave it to Nature — provided Nature plavs safe! — the 
former (a) is the ideal, and every patient should be given a chance to establish this course. 

Daily wash-outs, on the other hand, bring about a feeling of safety and securitv which 
the patient appreciates so much and which many of us feel should not be denied’ him. 
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fi'ictory .'Mid rcj^iilnr rliyihni with formed colostomy actions. Only mrcly do tve meet 
with^ jtntients wliii are trmil)led hy' irritaliilitv of tite colon, and tliis is hc.st trc.iicd by 
administration of kaolin, kaldro.v or clilorodync, together with .special care in tlie restriction 
of rongliage. 

(?) It is luiniifii! hccansc it is not natural for flie colon to have any solution thru.st into 
it daily, whether it be plain water, normal saline or soap and water. Colonic lavage for 
jirolongcd periods induces a chronic catarrh of the colon with a hypenemie mucosa, a 
contracted htiwe! lumen and excessive formation of mucu.s; in other words thi.s routine 
induces a state of catarrh and irritahiliiv in the colon which is exactly contrary to what is 
desirable after a colostomy. 

{.■?) It is tlaiigcroiix hccaiise the passage of a tiilic up the colostomy may le.ad to perfora- 
tion. peritonitis and death. If we instruct or allow patients, their relatives or nurses to 
wash out colostomies we are inviting this catastrophe, and in mv opinion routine colostomy 
wash-outs shoulti he ahandoned. In hospital work a colostomy wash-out is only rarely 
necessary in the immediate post-operative period, and usually insertion of a glycerine 
suppository serves the jturpose ctpially well. 

SKuimary . — Nine ca.ses of tube perforation due to colo.stomy wash-outs have been 
collected, and of these eight proved fatal. All of tlicsc cases occurred in p.iticnts over 
60 years of age. If colostomy wash-outs arc consitlered to he essential in such cases it 
is necessary to advise anti teach those concerned that the greatest care and gentleness 
are necessary, and that only soft pliable riihher catheters should he used. 


Mr. E. T. C. Milligan: Miicits secretion and dressings. — W'hcn nuiciis-scrrcting rectal 
mucosa was to he joined to hairy gland-containing skin of the anus, a difficulty had to 
he overcome if we were to he unconscious of our body, for the skin of the anus is verv 
sensitive to moi.sturc, and reacts violently to irritation. The difficulty was overcome b} 
lining the anal canal with miico.sa which had drojipcd its niucus-secrciing gland-s, an 
with anal skin which had lost its hairs and glands. These glandless lining.s were joine 
together in an irregular line — the muco-cutaneous line inside the anal canal. 
bowel mucus escapes from the anus. When the nniciis-sccreting colon h joined dircc 
to the skin of the abdominal wall as in colostomy, there is no intervening non-secrc ing 
lining, nor controlling muscle to prevent the esc.npc of mucu.s: so an ahsorhent drcssi 8 
must he worn to protect the clothes, rorttinatcly the .'•kin of the abdomen is not scnsi i 
to moisture or irritation as is the skin of the anii.s. 


Wc(dincss of colostomy incisions and halt stififinri. — The natural emergence o 
bowel through the musculature of the perineum makes provision against weakness a 
provides neuromuscular balanced control. How dilTercnt with the colostomy so ru 
made through the abdominal muscles. There results .in inevitable weakness and ^ ™ ' 
occurs from time to time; espcciallv in colo.stomy in continuity, the _ so-calleu sn ^ 
colostomy. To control and prevent this wcakne.ss a firm elastic disc i,s worn in 
colostomy belt. Cups and receptacles encour.'ige the dcvciojimcnt of hernia;. Kepair 
the hernue is rarely needed nor need strangulation he feared. 

No surgical suhslitiilc for the rectum. — The surgeon cannot yet provide a substitute fe 
the rectum. The rectum is under the control of the patient for st'or.igc and 
colostomy can never be trained to have conscious sensations or rolunt.aiy pow’ers ? .. 
to the rectum. The crude muscles of the abdominal wall cannot act like the spcci. 
rectal and anal muscles in retention and expulsion. 

Boivel-rhythm obtainable. — The .same rhvthm or regularity of bowel action 
attained with a colostomy as with a normal rectum; tiiat is die twenty-iouv 
rhythm, for in all of us with or without a rectum this rhythm depends on the colon. 

Put as a dictum; “We cannot control the colostomy hut it can be controlled. 

Nature’s standard of one and only one motion a day can be reached with :i 
It is important that the surgeon, nur.se and patient be resolved to attain this ‘ ' 

It is found on questioning patients that they are pleased with two or three *[jy 

day; indeed patients can be satisfied with very low standards in this re.spect. ny 
inquiry can the state of things be discovered and altered. If the colostomy ac ^ 
than once a day the ficces are carried about in the dressings. There is a sen 
insecurity, the mind is unduly centred on the abnormality of function, and it is 
pleasant for associates and friends. The insecurity will restrict activity and naiiov 

The same freedom that comes from normal function with a rectum can be 
with a colostomy. It may be a battle to get it. Time and patience are nect c a 
team work between patient, nurse, friends, and surgeon. 
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How then arc we to attain but one bowel action a day for a colostomy? 

The answer is by .routine morning wash-out if the rhythm does not come naturally 
after a short trial. A bowel completely emptied by a wash-out followed by a morning 
bath and clean dressings enables a man to face the day and his fellows without handicap. 

“If we command the morning we command the day’’ is a true and wise saying. 

The colostomy is likely to be regular after the removal of the rectum if the daily 
evacuation before colostomy was by rhythm rather than “feeling”. 

Mechanism of the colon. — To know some facts about the physiology of the large gut 
helps in the advice and management of the colostomy. The foeces reach' the colon from 
the ctecum in soft isolated masses. .These masses are compressed into larger masses and 
become firmer by water absorption. Here they are stored till mass peristaltic action 
empties the bowel and leaves storage room for the next twenty-four hours’ accumulation. 

If the nerve mechanism of the colon is damaged the functions* of storage, mass 
formation and the twenty-four-hour peristaltic rhythm arc changed. Continuous passage 
of .“pellet” feces then takes place. 

A simple fact forgotten by aperient addicts is that the colon was made for solid feces , 
and is fully provided with mucus for lubrication by myriads of mucus-secreting glands. 

The colon’s chief function is unconscious storage between evacuations. Unconscious 
mass peristalsis empties the colon into the conscious rectum or out through the colostomy 
if present. 

Peristaltic waves can be excited or prevented by factors which the patient should know. 
Aperients ruin regular rhythm and frustrate the bowel storage mechanism by changing 
solid into liquid feces. Unsuitable diet both in amount and quality can disturb the 
storage mechanism. Emotional states will not be forgotten in this respect by die present 
generation for the aperient effect of the air-raid alert is known to many. 

To promote the emptying peristaltic waves at the right time there should be the 
morning ritual of regularity preferably after breakfast, the right position of the body 
and the purposeful unhurried unanxious time. It is curious that many teach this ritual 
to their children but fail to carr^' it out themselves. 

Attitude to colostomy. — ^The surgeon and nurse can inspire the patient to have the 
right mental attitude. Patience above all is required to make life nomial again. Resent- 
ment against misfortune, fear of the disease or accidents, self-pity, or self-absorption can 
then be replaced by confidence and an outward purpose in life. 

Unfavourable social environment can be an obstacle to the right attitude to colostomy. 
In two cases I neglected to inquire into their amenities for attention to the colostomy. 
They both committed suicide for they had no home and lived a wandering life in lodging 
houses. It taught the lesson that a person must have privacy and suitable conveniences 
in a home or he should be in a hospital. 

Tube insertion. — Unlike the colon the rectum is capacious and a tube inserted can 
curl if impeded by folds and curves. Its walls are strong by reason of the longitudinal 
muscle which here spreads. It is supported by the walls of the pelvis, the sacrum and 
the close surrounding viscera. None of these things obtains in colostomy. There is the 
danger of perforation with a rigid tube. A thin tube No. 12 English rubber catlieter 
inserted with gentleness will prevent the misfortune of perforation. 

Mr. Rupert S. Corbett: The maiuigeynent of a permanent colostomy. — ^Let us consider 
the subject under two headings; (1) The part played by the patient. (2) The part played 
by the surgeon. 

From the point of view of the patient, he wants a regular evacuation of the bowel and 
freedom from the anxiety of leakage. He wishes to be able to carry on his daily life 
in much the same way as he was accustomed to do before the operation. 

His part in the management can be carried out in one of two ways : 

(а) A daily action of the colostomy by training the bowel to act regularlv of its own 
accord, 

(б) Regular daily wash-outs of the bowel. 

There is no doubt that if we leave it to Nature — provided Nature plays safe! the 

former (a) is the ideal, and every patient should be given a chance to establish this course. 

Daily wash-outs, on the other hand, bring about a feeling of safety and security which 
the patient appreciates so much and which many of us feel should not be denied him. 
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7 here arc (iiliiciiliies and dangers in adopting this course, bin ive liavc jicard of ways 
and tneaiis to overcome tlicm. 

1 need only refer to; 

•> ^tnall soft red rubber catheter to reduce the charfce of perforation. 
'^) the avoidance of too warm solution which snotlie.s rather tlinn stimulates tne bowel 
of an outfit for irritjations and control of drainaRe of the colostomy. ■ 
V Tite patient .should not be tempted bv the Instrument maker to fit a ban or tup over 
the co!o,stomy--jusl in case jt should leak! The cup produces suction and prolapse is 
the result. A disc held in place by a fiRlit belt is considered the riRht thiriR to advise. 
(. 1 ) Tlic cul-de-sac should bo washed out once a week. (C) Diet and nperients; A recent 
writer lias .said ‘‘Colostomy nianaRcment bcRins in the iiitchen". The paticnt_ will nna 
"'not suits iiim best. A Rood breakfast in bed has been recommended. Aperients; wot 
usually nccc.s.sary. Polroleiim emulsion can be used. 

'I he part played hy the siir/^eon . — li is of great importance tiinf teriain es.sentials shmild 
be uiiiembered in the formation of tlie coiostomy and in the management of the post- 
operatiic period. -7'hey lead to cn.sv management and avoidance of complications. 

li) Ihisitiou of stovta . — Choke of three positions: Left iliac, rccttis .sheath, and possiWy 
< piR.isiriiini. CoJostomie.s in all jiositiuns aiipear to work ctpially tveil; 

/-<’// iliac position ; Avoid bringing out the howel too near tlie anterior superior .'pine. It 
iiiterfcres with the siihsetpicnt fitting of tlie tike under the belt. 

The rectus incision is apt to lead to herniation of the .abdominal wall when used as the 
c-vploratory incision as well. 

J'cntral hernia is common, cspeciallv in the lower alniomen. It is more likely to occur 
where the exploration of tlie abdomen' is carried out through the sainc ind.slon that tornis 
the colostomy. 71ierc are manv points therefore in favour of two incisions, clg. a f'e'’' 
paramedian incision for the exploratory and a gridiron for the colostofuy. 

fo obviate stenosis of the colostomy, which favours herniation, excision of a portion of 
skin ns advised hy Miles is of considerable value. 

(2) The formation of an adequate spur. — "i’liis is referred to hy all as an essential. A 
glass rod i,s [lopuiar, easy to apply and very .satisfactory. The rod or its subsutu 
rubber tube remaining in situ for three or four weeks. 

(.1) The portion of hazed hrotiplit out is referred to hy Sir Charles Gor(lon-^^ nuon ami 
others. This applies to the left iliac colostomy and the sigmoid loop. If a radical ' 

contemplated then the highest point on the loop is chosen. On the other hand, if no ‘ 
is likely to follow, the lowest jioint on the loop is taken. Miles points out that tui 
high point is taken sagging of the loop takc.s jilacc and a looji is ultimately formed- 

Prolapse . — Is an unusual complication, ustially requiring surgical interference. 
docs occur it is more frequently found in connexion witli the distal than the pioxi 
portion, which is of interest. 

Fixation of the colon is the obvious way to avoid this hut it is dangerous. 
passed through the colon arc apt to pull through and lead to a leak at the side 
invite .sepsis in the wound. 71ic use of appendices epiploicvc is advised. 

(4) Post-operative management. — (o) Early: 7'hc important point here sccnis 
whether the colostomy should be opened at once or after a period of a few days m i 
obstructive eases. 

Opinions arc divided. There is no doubt that delayed opening favours a 
ileus. Also it may prevent adhesions of the colostomy to the abdominal "al . 
ill-effccts seem to occur if the colostomy is left closed for three to five days. 
of sepsis is reduced and frequently flatus is pa.sscd over the closed loop and so 
distension which would favour ileus or prolapse. It appears therefore that it Js .• 
though not imperative, to open the colostomy at once. 

(b) Late: A regular review by the surgeon is to the patient’s advantage. 


General Points 


(1) Types of colostomy . — These are either' terminal or in continuity. ^®‘^f”‘7nnnerable 
only be established in association with distal resection — it should not be doiie m m n 
cases as the blind end dropped back is apt to leak and give rise to pentonms. 

(2) Social condition of the patient . — This must be yemetnbered as ^bero is no 

that in the case of a few a colostomy is nothing short of a tragedy, as Mi i m ^ 

For the unmanageable case or the patient who is going steadily down mu me 
crying need for convalescent homes that will take colostomy cases. 
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Wilhelm Conrad Rontgen (1845-1923) and the Early Development 

of Radiology 

By E. Ashworth Uxderavood, M.A., B.Sc., M.D., D.P.H. 

The year 1945 is associated in two ways with the life and work of the great physicist, 
Riintgen. Since he was born on March 27, 1845, it is the centenary year. His greatest 
discovery was made on November 8, 1895, just fifty years ago. The present time seems 
opportune to review his work and to remember, in passing, those other pioneers who 
made his discovery possible. 

The production of X-rays depends essentially on the fact that when an interrupted 
current of electricity is passed through a vacuum tube, a stream of rays — the cathode 
stream — flows from the cathode. The cathode stream can he bent by a magnet. ViTtere 
it impinges on another body, the glass of the tube or a specially prepared anode. 
X-rays are produced. In nature and properties these are essentially diflerent from 
cathode rays. In short, before any advance could be made in the discovery of X-ravs, 
two operations had to be practicable — the production, first of a good vacuum, and second 
of an interrupted electric current. It is strange that both of the appliances necessary 
were discovered by the same man — Otto von Guericke of Magdeburg — and were published 
in tire same book. 


Guericke (1002-1688) was born in Magdeburg and studied mathematics and mechanics 
He was a practical roan o£ the world, and he worked on the fortifications of the fortress 
He did not publish his celebrated book until he was 70 years of age, and the date of 
the invention of the air-pump is therefore uncertain It was probably between 1635 and 
1645, He first used wooden casks and later a copper sphere, which collapsed when a 
certain degree of exhaustion had been reached. Guericke demonstrated his results before 
the Imperial Diet at Ratisbon in 1654. The demonstration took first the form of a proof 
that after exhaustion thirty horses were required to pull the spheres apart; and secondly 
an estimation of the actual force required to effect separation. Guericke proved con 
clusively by this method that air has weight, and he was able to make a rough guess at 
its density. Since his results were not then published, we have to turn to another source 
for the first description of his apparatus — the Mechanica UpdraitUco-Pncumafico of Gasnar 
Schott (1608-1666) published in 1657 [4], Since Schott was Professor of Physics and 
Mathematics at Wurzburg, there is a coincidental connexion between the inventor of the 
air-pump and the man who made the most fruitful use of it. In England Robert Bovle 
(1627-1691) became interested in the air, and his air-pump was an improvement on that 
of Guericke. The result was his well-knowm monograph on The Spring of the Air (1660) 
t5], which had important results in many fields. Stimulated bv' Boyle's develonmenis 
Guericke later made a third air-pump, which was a great improvement on his previous 
models. His results were published m his great work, Experimento Nova (nt vocanturf 
Magdeburgica de Vacuo Spatio G6(2) 161. In this Guericke also described his frictional 
electric maenme. This consisted of a large glass globe which was filled with molten 
sulphur. On coolmg the glass was remwed. and the sulphur sphere was rotated by hand 
His work m the field of the induction and conduction of electricity was very important 
and again he had a marked influence on Boyle's future experiments. ^ ’ 

Oct. — Hist, of Mep. I. 
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riicrc arc difficulties and dangers in adopting this course, but we have Jicard of wavs 
and means to overcome them, ■ ■ , , 


I need on])' refer to: , ' . 

soft >’od rubber catheter to reduce the chance of perforation. 
( 2 ) ine avoidance of too warm solution which sootlies rather than stimulates the bowel 
O'' ootf't tor irriRalions and control of drainaRc of the colostomy. 
(4) The patient should not be tempted by the instrument maker to fit a bag or cup over 
the colostomy just in case it should leak! The cup produces suction and prolapse is 
/rP i .f’J’ •'> hRid belt is considered the right thing to advise, 

(j) the cul-de-sac should be washed out once a week. tC) Diet and aperients: A recent 
writer iias said Colostomy management bc/rins in the kitchen”. The patient wii! find 
what suits him best. A good breakfast in bed has been recommended. Aperients- Not 
usually necessary. Petroleum emulsion can be used. 

7 tie fart played by the aurgcou. — It is of great importance that certain c.sscntials should 
Ite rememhered in the formation of the colosttiniy and in the management of the post- 
operative period. -Tlicy lead to easy management and avoidance of complications. 

p) Position of stoma. — Clioicc of three positions: Left iliac, rectus .sheath, and possibly 
epigastrium. Colostomies in all po.sitions appear to ivork equally well; 

Left iliac position: Avoid hringing out tlic bowel too near the anterior superior spine. It 
interferes with tlic suhsequent fitting, of the disc under the belt. 

The rectus incision is apt to lead to herniation of the abdominal wall when used ns the 
csploratnr)’ incision as well. , . 

Ventral hernia is common, espcciallv in the lower abdomen. ' It is more likely to occur 
where the c.vplorarioii of the ahdomcn is carried out tliroiigli the same incision that forms 
the colostomy. 'J'liere arc nianv [joints therefore in favour of two incisions, clg. a right 
paramedian incision for tlic e.vpioratorv and a gridiron for the colostomy. 


To obviate stenosis of the colostomy, which favours herniation, e.xcisjon of a portion of 
skin as advised by Miles is of considerable value. 

(2) 'The formation of an adequate spur. — ^This is referred to by all as an essential. A 
glass rod is popular, easy to apfily and very .satisfactory. The rod or its substituted 
rubber tube remaining in situ for ilircc or four weeks. 

(3) 7'hc portion of bo-d’cl brought out is referred to by Sir Clinrlcs Gordon-V’atson and 
others. This applies to the left iliac colosfomy and the sigmoid loop. If a radical excision is 
contemplated then the highest point on the loop is chosen. On the other hand, if no e-xcision 
is likely to follow, the lowest point on tiic loop is taken. Miles points out that when a 
high point is taken sagging of the loop take.s place and a loop is ultimately formed. 

Prolapse. — Is an unusual complication, usually requiring surgical interference, \yhcn it 
does occur it is more frequently found in (onnexion with the distal than the proximal 
portion, which is of interest. 

Fixation of the colon is the obvious way to avoid this but it is dangerous. Stitches 
passed through the colon arc apt to pull through and lead to a leak at the side and 
invite .sepsis in the wound. The use of appendices cpiploioc is advised. 

(4) Post-operative management. — (a) Early: The important point here seems to be 
whetlier tlie colostomy should be ojiened at once or after a period of a few da\s in non- 
obstructive cases. 

Opinions arc divided. There is no doubt that delayed opening favours a paraljmc 

ileus. Also it mav prevent adhesions of the colostomy to the abdominal nan. 0 

ili-cffects seem to occur if the colostomy is left closed for three to five days. 
of sepsis is reduced and frequently flatus is passed over the closed loop .nnt so ° 

distension which would favour ileus or prolapse. It appears therefore that it is .< , 

though not imperative, to open the colostomy at once. 

(6) Late: A regular review by the surgeon is to the patients advant.-ige. 


Geneii.ii- Points 

(1) Types of colostomy.— These are ‘®™J"nL?t'sh”ou‘lTMt“be'donf S 

only be established in association with j ,.jse "o peritonitis, 

cases as the blind end dropped back is apt to leak and give use to p 

(2) Social condition of has said, 

that in the case of a few a colostomy is o ^ steadily down hill there is a 

For the unmanageable case or 
crying need for convalescent homes that will ta 
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Wilhelm Conrad Rontgen (1845-1923) and the Early Development 

of Radiology 

By E. Ashworth Underwood, M.A., B.Sc., M.D., D.P.H. 


The year 1945 is associated in Hvo ways with the life and work of the great physicist, 
Rontgen. Since he was born on March 27, 1845, it is the, centenary year. His greatest 
discovery was made on November 8, 1895, just fifty years ago. The present time seems 
opportune to review his work and to remember, in passing, those other pioneers who 
made his discovery' possible. 

The production of X-rays depends essentially on the fact that when an interrupted 
current of electricity is passed through a vacuum tube, a stream of rays — the cathode 
stream — flow's from the cathode. The cathode stream can be bent by a magnet. Where 
it impinges on another body, the glass of the tube or a specially prepared anode. 
X-rays are produced. In nature and properties these are essentially dilierent from 
cathode rays. In short, before any advance could be made in the discovery of X-rays, 
two operations had to be practicable — the production, first of a good vacuum, and second 
of an interrupted electric current. It is strange that both of the appliances necessary 
were discovered by the same man— Otto von Guericke of Magdeburg — and were published 
in the same book. 


Guericke (1602-1686) was born m Magdeburg and studied mathematics and mechanics. 
He was a practical man of the world, and he worked on the fortifications of the fortress. 
He did not publish his celebrated book until he was 70 years of age, and the date of 
the invention of the air-pump is therefore uncertain. It was probably between 1635 and 
1645. He first used wooden casks and later a copper sphere, which collapsed W'hen a 
certain degree of exhaustion had been reached. Guericke demonstrated his results before 
the Imperial Diet at Ratisbon in 1654. The demonstration took first the form of a proof 
that after exhaustion thirty horses were required to pull the spheres apart; and secondly, 
an estimation of the actual force required to effect separation. Guericke proved con- 
clusively by this method that air has weight, and he was able to make a rough guess at 
its density. Since his results were not then published, we have to turn to another source 
for the first description of his apparatus— the Mechanica Hydraiilico-Pneumatica of Gaspar 
Schott (1608-1666) published in 165 1 141. Since Schott was Professor of Physics and 
Mathematics at Wurzburg, there is a coincidental connexion between the inventor of the 
air-pump and the man who made the most fruitful use of it. In England Robert Boyle 
(1627-1091) became interested m the air. and his air-pump was an improvement on that 
of Guericke. The result was his well-known monograph on The Soring of the Air (1660) 
[51, \vhich had important results in many fields. Stimulated by' Boyle’s developments. 
Guericke later made a third air-pump, which was a great improvement on his previous 
models. His results were published m his great work, Ei-perimenta IVova (ut vocantur) 
Magdebtirgica de Vacuo Spatio (16i2) 161- In this Guericke also described his frictional 
electric macnine This consisted of a large glass globe which was filled with molten 
sulphur. On cooling the glass \vas removed, and the sulphur sphere was rotated by hand. 
His work in the neld of the induction and conduction of electricitv was very important 
and again he had a marked influence Jon Boyle’s future experiments, 

Oct. — Hist, of Med. 1. 
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Francis Hnuksbec (ttie older, d. ? IVl.'O who hnd already oiloctcd considerable improve- 
ments in the air-pump, bcfian to experiment in 1705 on tlio c/Tcet of aRitatinR mercury 
in ii vacuum, and later on the results produced by rubbinR together various bodies in a 
receiver wholly or partially exhausted of air. ills experiments wore described in the 
Philosophical Transactions as they wore completed. In 1709 Hauksbee collected his c,\’pcri- 
monts and included the description of his air-pump and other apparatus in his Plii/sico- 
Mcchanical Experiments [7], In hi.s first experiment Hauk.sbcc placed some mercury in a 
glass vessel which was enclosed in a large receiver. A glass tube passed from the stop- 
cock of the receiver and opened under the surface of tlic mercury. Tiie receiver was 
partially exhausted of air; the stop-cock was then opened, so that the air rushing down 
the tube, forced the mercury violcntlj' up against the sides of the receiver. "In this con- 
fusion and hurry of its Parts it (/avc, alt round, the appearance of Fire; it look’d like one 
great flaming Masse, compos’d and made up of innumerable litilo glowing Balls.” Hauksbee 
was therefore the first to produce an electrical discliargc in a vacuum. In bis second 
experiment IIauk.sbec noticed that none of the mercury “appear'd luminous, but what 
was contiguous to the sides of the Gla.sscs In its descent" — surely a very pertinent and 
important observation. In thc.se experiments he obviously thought that the luminosity 
was a property of tiio mercury, and hence lie termed it "mercuria! phosphorus". He 
studied flic cflcct of dificrent degrees of c.xhauslion of llie air on the quality of the 
light produced, and lie dilfcrentiatcd between the light produced in the open air anti in 
a partial vacuum. Hauk.sbcc furtlier .showed that even Jiglit friction caused by placing 
the liand on a revolving glass globe partially exhausted of air would produce luminosily 
in tlic globe. Tlic quality of flic light allercd rapidly when the itir was readmitted 
suddcnl.v, but only slighlly when the air entered slowly. By rubbing togellier amber 
beads and wool 'in an exhausted globe he oblaincd' a himino.sily, wiiieii he says 



PfG, 1. — Bust of William Morfian, by Joseph 
Townc. nshibiicd in the 1SS4 Cxliibicion of the 
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duced by permission. 



was “not a meer lambent Fire, but such as is accompanied witli great Heat". In the 
same way he tried rubbing together glass and wool, glass and glass, glass and oyster- 
shells, oyster-shells and wool. This brief summary must close with the statement tnai 
Hauksbee realized quite clearly that the phenomena were dependent upon the existence 
of a partial vacuum, and he possibly suspected that they were electric in nature. 7nc 
experiments of Hauksbee were extended about 1740 by the Abbe Nollet (1700-1770) who 
connected an electrical machine to a vacuum by means of a chain. Ho dcmonslraicfl 
that electrification could occur in a vacuum, but otherwise his results do not take us 
very far. 

The next date of importance which I have been able to discover is 1785. Between 
1740 and 1785 there were possibly others who contributed something, but 1 have fph’'" 
no papers bearing on this subject in the Phitos. Trans, or in certain other journals of li'c 
period. In 1785 William Morgan published certain experiments in the Philosophxcnl 
Transactions which are of great importance, and which moreover are little known foi' 
Morgan (1750-1833) (fig. 1) was one of the greatest, perhaps the greatest, of actuaries. 
He was born in Bridgend, Glamorgan, and he was apprenticed to a ILiondon apothccao, 
according to the Dictionary of National Biography. Mr. J. G. Anderson, who has denii 
fully with his actuarial activities, says that he qualified as a doctor from Guy's Hospital. 
At the age of 24 he became assistant actuar 3 ', and in the following j'ear chief actuary 
to the Equitable Assurance Society, and he retained this office until his eightieth year [9). 
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Morgan’s %vrjtings are mainly actuarial, but in 1765 he had a short phj-sical Paper 
oublished in the Phil. Trans. This paper was entitled ‘ Electrical Experiments Made 
fo Ascertain the Non-conducting Power of a Perfect Vacuum’!. The apparatus Ifig- ^ 
consisted of the following; A mercurial gauge (B) about la inches long was caretully 
boiled until every particle of air was expelled from the inside, and was. coated with 
tin- foil to a distance of 5 inches from its sealed end (A). It was inverted into mercurj' 
through a perforation (D) in the brass cap (E) which covered the mouth of the astern 
(H) "The whole was cemented together, and the air was exhausted from the inside of 
the 'cistern through a valve (C) in the brass cap. A small wire (F) -was fi.xed on the 
inside of the cistern, connecting the brass cap w'ith the mercury (G) in the cistern’. 
The coated end (A) of the gauge was then applied to the conductor of an electrical 
machine With this apparatus Morgan showed that, if the tube was completely ex- 
hausted, no light could be produced from it. When only a minute portion of air is 
admitted the resulting light is of a beautiful green colour. As more air is admitted 
the colour changes to darker shades and finally to indigo or violet. Morgan suggested 
that in an almost perfect vacuum the particles of air may be so far separated from 
each other that they are not able to transmit the electrical fluid, but if air is admitted 
and the particles are brought within a certain distance of each other, their conducting 
power begins .and increases till it reaches its limit. Morgan also used a fine thermometer 
tube' and in this way he obtained a spark 42 inches long. When a bulb was blown at 
the sealed end, the light filled the whole of it and then passed through the tube as a 
spark Buch bulbs break readily after the passage of a few charges, and this may 
have been the reason why Morgan’s experiments were not repeated by others.' 


Although Hauksbee had shown that in a partial v'acuum an electrical charge can pass 
in the form of a luminous discharge, Morgan’s contribution was to demonstrate clearly 
that the colour of the light rays depends on the degree of exhaustion — that is, the quality 
of the rays depends on the hardness of the tube. It would seem to be fitting to term this 
relation Morgan’s phenomenon. It should also be said that Morgan prepared his apparatus 
with the greatest of care, in order to obtain what he considered to be a perfect vacuum. To 
this end he even boiled the apparatus and the mercury, and he therefore was the first 
to obtain what later came to be called a “Coolidge vacuum”. 


I must pass, over almost tvithout comment the work of Faraday, Hittorf, Goldstein, 
Hertz and others. Faraday observed the dark space round the cathode, which led 
Hittorf to the recognition that in a discharge through a partial vacuum the rays pass 
from the cathode. Goldstein in 1876 introduced the term “cathode stream”. Seven 
years previously Hittorf had shown that obstacles placed in this stream cast a shadow- 
on the glass tube. Varley and Crookes showed that the cathode stream was deflected 
in a magnetic field, and that the rays consisted of electrified particles shot out from the 
cathode. In 1892 Hertz showed that these rays could penetrate thin gold leaf or aluminium, 
and similar work -was done by Lenard. At the time when Rontgen began his researches 
the tubes devised by Hittorf, Lenard and Sir William Crookes respectively were commonly 
employed in experiments of this type [101. 


Mention should also be made of the work of Sir Herbert Jackson (1863-1936) on the 
focus tube, which was originally devised by him in studying the exposure of fluorescent 
material to the electrical discharge in vacuum tubes. Sir William Crookes appears to have 
discovered the focusing effect of a concave cathode in 1874, but Jackson wa's the first to 
adopt this design for practical purposes, and he found that concave cathodes serve to 
restrict the area of the phosphorescent material. In January 1894 he made a discharge 
tube fitted with a concave aluminium cathode and an inclined platinum anode. This 
was the original Jackson “focus tube”. With it, like other early workers, he undoubtedlv 
obtained X-rays, but he considered that the rays -which ivere emitted from the anti-cathode 
were long wave ultraviolet radiations. Jackson used his tube, of course, as a source of 
light for his fluorescence experiments, but immediately after the announcement of Rontgen’s 
discovery in Januarj- 1896 he was able to use his original tube for X-ray work. On Mav 
6* 1896, he demonstrated the use of this tube at a Conversazione of the Roval Society 
and in the descriptive catalogue of this function he expressly savs that the' tube is ’’a 
slight modification ... of a tube originally introduced by Mr. Crookes”. In his obituan' 
of Jackson Dr. Harold Moore (111 says of his work that, "had the observations been 
viewed from a different standpoint, Rontgen’s discovery might have been considerablv 
anticipated. At no time, however, did Sir Herbert Jackson advance any claim to be the 
original discoverer of X-rays, or countenance any suggestion that such a claim might be 
made on his behalf. ... He expressly stated on several occasions that the characteristic 
penetrating power of the radiations emitted by the anti-cathode was neither discovered 
nor suspected by him’. At this time Jackson was working with Mr. D. Northall Laurie 
and many X-rays were taken which do not seem to have survived Mr Laurie has’ 
however, shown me a number of X-rays which he himself took early in is's? still usin^ 
the original Jackson focus tube, an Apps coil with 5 inch spark, and an eightfold secondarv 
batterv. • 


Roxtcen’s Earuier Life axd Work 

It was in late October 1895 that Rontgen entered the field. Like so manv others who 
have scaled the academic heights, his approach to these glittering summits had been 
somewhat unorthodox, and before considering the events of that pregnant autumn it 
would be well to glance at the man, his nature and his nunure. This is especially 
desirable since he is too near our own time to find more than passing, though 
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Francis Hnuksbee (the elder, d, ? 1713) who had already effected considerable improve- 
menls in the air-pump, began to experiment in 1705 on tlie effect or agitating mercury 
in a vacuum, and later on the results produced by rubbing together various bodies in a 
receiver wholly or partially exhausted' oX air. His experiments were described in the 
Philosophical Transactions as they were completed. In 1709 Hauksbec collected his experi- 
ments and included the description of his air-pump and other apparatus in his Physico- 
Mcchanical Experiments t7]. In his first experiment Hauksbec placed some mercury in a 
glass vessel which was enclosed in a large receiver. A glass tube passed from the stop- 
cock of the receiver and opened under the surface of the mercury. The receiver was 
partially exhausted of air; the stop-cock was then opened, so that the air rushing down 
the tube, forced the mercury violently up against the sides of the receiver. "In this con- 
fusion and hurry of its Parts it gave, all round, the appearance of Fire; it look'd like one 
great flaming Masse, compos'd and made up of innumerable little glowing Balls.” Hauksbec 
was therefore the first to produce an electrical discharge in a vacuum. In his second 
experiment Hauksbec noticed that none of the mercury "appear'd luminous, but what 
was contiguous to the sides of the Glasses in its descent" — surely a verj’- pertinent and 
important observation. In these experiments he obviously thought that the luminosity 
was a property of the mercury, and hence he termed it “mercurial phosphorus”. He 
studied the effect of different degrees of cxliauslion of the air on the quality of the 
light produced, and he differentiated between the light produced in the open air and in 
.a partial vacuum. Hauksbec further showed that even light friction caused by placing 
tile hand on a revolving glass globe partially exhausted of air would produce luminosity 
in the globed The' quality of the light altered rapidly when the air was readmitted 
suddenly, but only slightly when the air entered slowly. By rubbing together amber 
beads and wool in an exhausted globe he obtained a luminosity, which he says 
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was “not a meer lambent Fire, but such as is accompanied with great Heat . 
same way he tried rubbing together glass and wool, glass and glass, glass hno oys u - 
shells, oyster-shells and wool. 'This brief summary must close with the ‘‘‘ 

Hauksbee realized quite clearly that the phenomena were dependent upon the 
of a partial vacuum, and he possibly suspected that they were electnc m nature, xne 
experiments of Hauksbee were extended about 1740 by the Abbe Hollet (l/00-17iui 
connected an electrical machine to a vacuum by means of a chain. He dentonsirc le 
that electrification could occur in a vacuum, but otherwise his results do no: laKe u 
very far. 


The next date of importance which I have been able to discover is 1785 , j 

1740 and 1785 there were possibly others who contributed something, but 1 Mve ,. 

no papers bearing on this subject in the Philos. Trans, or in certain other lournai 
period. In 1'785 William Morgan published certain experiments in the PMtos p 
Transactions which are of great importance, and which moreover are little xn - 
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The Discovery of X-kays 

'It ivas in this favburalile environment that Rfintgen started to work on cathode rays 
in late October 1895. He used a RuhmkorfE induction coil, a mercury interrupter, and 
a Hitiorf-Crookes vacuum tube [13]. He had also been working with Lenard tubes, 
which were, covered with black paper, in which a window was cut for the passage of the 
cathode rays. Fluorescent screens were the usual method of testing for the cathode 
rays even at that time. At a late hour on Friday, November 8, when there were no 
assistants in the laboratory, Rontgen tvas testing the density of the black cover — without 
a window — fitted over a Hittorf-Crookes tube. As he told an interviewer, the shield 
was impervious to any light known. He noticed bright fluorescence in a screen of barium 
platino-cyanide which lay on a bench nearb}'. It seemed improbable that the effect 
could have been produced by cathode rays as their nature was then understood; but in 
order to exclude them he experimented with a screen at a greater distance than the 
known range of cathode rays — even up to 2 metres. The fluorescence persisted. The 
next step was to interrupt the rays b)' various bodies which would have been quite 
opaque to cathode rays. Tn this way he deduced that he was dealing with a new kind 
of radiation, the penetrating power of which varied roughly with the density of the 
interrupting body. When his hand was the interrupting body, he saw the shadows of 
the bones upon the screen. The next step was to replace the screen by a photographic 
plate. The first X-ray photograph-— frequently reproduced since then — was that of Mrs. 
Rontgen’s hand. 

There followed seven weeks of intensive work, during the early part of which Rontgen 
slept and ate in his laboratory. According to his wife, he was morose and abstraaed, 
and resented the intrusion of mundane matters. On December 28 he presented to the 
President of the Physihalisch-Medizinische Gesellscliaft of Wurzburg his first written 
report on the discovery. This he termed a “Preliminary Communication” [Vorlaufige 
Mitteilung). It is often said that Rontgen read this report before a meeting of the 
Society, but this statement is incorrect [14]. Owing to the Christmas season there were 
no meetings. Because of its importance, however, the report was accepted for immediate 
publication in the Proceedings {Sitzungsberichte), and it was printed a few days later. 
The report was entitled “On a New Kind of Rays” {Eine neue Art von Sirahlen) [15]. 
On January 6 the news was cabled from London to the whole world, and the reaction 
was immediate. It should be noted that Rontgen made no oral communication on the 
subject until January 23, when he addressed the Physikalisch-Medizinische Gesellscliaft 
with von Koelliker in the Chair. 

In his Preliminary Communication Rontgen presented the subject already fully fledged. 
He proposed to call the new rays “X-rays” in the meantime. He noted that fluorescence 
occurs whatever side of the test paper is turned to the tube, even up to a distance of 2 
metres. He classified various substances according to their tranfcarency, and he dis- 
tinguished between the two types of glass. Lead in a thicknes.s of 1-5 mm. is practically 
opaque. He then investigated the problem of refraction of the rays, using mica prisms 
containing water or carbon bisulphide, and also prisms made of hard rubber or aluminium. 
He thought there might be slight deviations. Lenses he found to have no action. Regular 
reflection does not take place. Bodies behave to the X-rays as turbid media do towards 
light. He considered that X-rays move with the same velocity in all substances. 

He then compared the X-rays with cathode rays. Air absorbs a far smaller fraction 
of the X-rays than of the cathode rays. A chararteristic of the cathode rays is that 
they can be deflected by a magnet, and he stated that he had made many unsuccessful 
attempts to show deflection of the X-rays by this method. There follows the important 
observation that the X-rays proceed from the spot where the cathode rays strike the 
glass wall of the tube. If the cathode rays arc deflected by a magnet, it is observed 
that the X-rays proceed from another .spot. Hence, since X-rays cannot be deflected, 
they cannot be identical with cathode rays. The production does not take place in glass' 
alone, but also in aluminium. 

Rontgen then mentioned some of the shadow-pictures which he had observed or photo- 
graphed. Amongst the best known are the set of weights in a closed wooden box; the 
human hand; the shadow of his laboratory door; a compass in which the magnetic 
needle was entirely enclosed by metal; and a piece of metal whose lack of homogeneity 
became noticeable by means of the X-rays. This photograph of a specimen of metal is' 
the source of all our uses for X-rays in metallurgy. Finally, Rontgen hazarded the tentative 
suggestion that X-rays are longitudinal vibrations in the' ether. 

The first translation of this epoch-making paper to appear was published in Nature on 
January 23. On February 8 it appeared in French in L’P.cIairage Slecirique. and again 
in English in the American journal Science on February 14. o 
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very honoiirnljlc, mention in tlie histories of science, .'intl since moreover Itc is suffici- 
ently distant for the softening of the contours which the years bring in their train. 

Williehn Conrad llontgcn was a Rhinelander, a native of the little town of I-cnnep 
im Bergischen, wlicrc he was horn on Mardt 27, IS-15. His father was a merchant, and 
father and motlier were first cousins. His motlier was really Dutch. When Hdntgcn 
was 3, years old the family moved to Apeldoorn, iuid there, at the Institute of iMartinus 
Herman van Doom and in the streets, he added Dutch to his native German. Many 
years later he brushed up his Dutch in order to greet an old colleague at an official 
celebration in Holland. He was expelled from the •school because of his refusal to 
.split on a fellow pupil who had drawn a caricature of the teacher. 'Hiis was a serious 

matter, since it deprived him of the opportunity for matriculation. After a period 

at the Technical School at Utrecht he did indeed enter the University — but not as a 

regular student. He was then nearly 20 years of age. Conditions were easier at 

Ziirich, and in the same year he passed his entrance examination and migrated to that 
beautiful city. He took his diploma in mechanical engineering in 1S68, and his degree 
of Doctor of Philosophy in 1869 at the age of 2-1, ami before he had finished his 
course fell, under the spell of Kundt, to whom be became an assistant. Two years 
later he followeil Kundt to the University of Wiirzburg, and in the following year to 
Strassburg. In 1875, at the age of 30 rears, he became Professor of Physias and 
^^athcmatics at the Agricultural Academv of Hohenbeim in Wiirtemberg. 


It must have been clear to Rontgen's associates that he would not be satisfied with 
a chair in a second or third class institution. It was obvious that his technical ability, 
his facility for carrying out complicated experiments with apparatus dcvi.sed by himself 
and made with his own hands, and his deep theoretical knowledge of physics were 
worthy of higher things. If he had started his nniversitv career badly, he now took 
the right step. In 1876, after a year at Hohenheim. he returned to Strassburg as the 
associate professor with Kundt. "During the six years which clap.scd between his first 
arrival at Strassburg and the date of his leaving, "he published fifteen papers — the last 
three with Kundt. In 1879, when he was 3-< years of age, he was called to the Chair 
of Physics at Gies.sen. There he spent nine "happy and fruitful years. In 1888 the 
University which, although he had occupied a post" on its staff, h.ad refused to grant 
him fttll academic status because of his unorthodox entry to his academic career, 
honoured him by offering him die post of Profe.ssor of Physics and Director of its 
new Physical Institute. In that year he removed to Wiirzburg with his wife — a relative 
of Otto Ludwig, the poet, whom he had married in 1872 — and there they occupied the 
apartment on the top floor of the Institute. This Institute is of particular interest to 
all who arc connected with radiology, since it was there that X-rays tvere discovered 
by Rontgen seven years later. 


During his twelve Wiirzburg years Riintgen w.is ccrtainlv at the lieight of his ability 
as an cx]jerimcntal physicist. He was thoroughly at home hi the Whirzburg atmosphere, 
and in 1891 he was Rector of the University. From the pcrsontil reminiscences given 
by Fraulein Boveri [12] — daughter of his friend Theodor Boveri, the zoologist — and 
others, it would appear that his department was well organized, and he had few 
academic worries — except |)ossibly the necessity of teaching, which appealed to him 
Ic.ss as the years passed. He .spent much time in outdoor pursuits, especially hunting 
and botanizing. Each year he took holidays in the Alps — for example at Poiitrcsina 
— and also at Lake Como. In later life he acquired a hunting lodge at Weilheim in 
tlie Bavarian zVIps, which he equipped with a .satisfactory .scientific library. 


Some consider that, even if Rontgen had not discovered tlic X-rays, he would Innve 
been one of the greatest scientists of the nineteenth century, but there are v.itioiis 
views on this point. I have read a number of his other papers, but am not qualine 
to express an opinion. Of his previous work, especially notable were his experiments 
with Kundt at Strassburg on the electromagnetic rotation of the plane of polarization 
of light in gases. Faraday had attempted to demonstrate this phenomenon, but la 
been unsuccessful. He had also written on the absorption of heat in w.-iter vapoiii, ^ 
compressibility of liquids and solids, and the production of magnetic eftects^^i 
dielectric — the latter investigation being ranked by him as equally 
discovery of the X-rays. He thus discovered the Rontgen current ' ^vrote 

the dteories of Lorentz and of relativity. Finally, throughout k's 
many papers dealing with crystals, which probably influenced later im ' 
especially von Lane, Friedrich and Knipping in Aeir detannnation ot t 
X-rays in 1912. It is worthy of passing note that in lb// Rontgen conti 
paper to Nature entitled “A "Telephonic Alarm". 
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real possibilities of X-rays in rendering practicable the takings o£ an X-ray film with 
a relatively short exposure, and that this exposure might be subsequently shortened by 
improvements in the plant. At that time many X-rays of hands were taken with 
exposures of- a .few minutes. Nevertheless, a number of communications appeared 
pointing out that penetration could be obtained by otlrer types of rays. On March 10 
Mr. Lascelles-Scott sent to The Times a print from a negative made by these emanations 
— a “vibriograph”, as he called it. The fact that the exposure was three and a half 
weeks rather altered the possibilities of the method in the domain of medicine [26]. 

It would seem that the attitude of the popular Press had much influence on the future 
development of the new methods. Journals in all countries had comments and jokes on 
the X-rays, and these served to make people interested, and stimulated them to ask 
their physicians to take X-ray pictures if they were in doubt. These comments often 
illustrate the misconceptions to which I have referred. For example, early in 1896 a 
photographer sent a customer an X-ray picture of a needle embedded in a human foot. 
He received the following reply ; “Photograms received, very tame. Send more sensa- 
tional ones, such as interior of the belly, backbones, brains, liver, kidneys, head, lungs, 
&c.” By June a Miss Willard, a prominent temperance worker in the United States, 
was saying: "I believe the X-rays ate going to do much for the temperance cause. By 
this means drunkards and cigarette smokers can be shown the steady deterioration of 
their systems, which follows the practice — and seeing is believing!” There was obviously 
a belief that some sort of waistcoat pocket X-ray apparatus might be developed, and a 
progressive London firm even advertised X-ray-proof underclothing. An Assemblyman 
from New Jersey actually introduced on February 19, 1896, a bill into the House at 
Trenton, N.Y., ‘"prohibiting the use of X-rays in opera glasses in theatres”. The same 
idea is expressed in the delightful canoon in Punch of March 7, 1896. 


Df.VELOP.MENTS IX THE MeDICAE ApPLICATIOXS of X-EAV3 

As has already been jnentioned, the first X-ray photograph of the human body taken 
in this country by Rontgen’s method was made by Mr. A. A. Campbell Swinton and 
Mr. G. Stanton in' the second week of January 1896. The exposure was four and a half 
minutes [27]. According to Pullin [3], Swinton's first X-ray of tire human hand was 
made on Jantiart' 7, the day after the announcement of the discovery by Rontgen, and 
the exposure was twenty minutes. It was reproduced in Nature on Januarv- 23, was 
demonstrated at the Physical Society on January 24, and on February 13 at a lecture 
before the London Camera Club. By January 25 Swinton had announced that lantern 
slides of this X-ray were available, and shortly afterwards he opened a laboratory for 
X-ray work in Victoria Street. By February' 1 Neusser in Vienna had obtained X-rays 
of gall-stones in the gall-bladder, and a calculus in the urinary bladder. The Lancet was 
now proclaiming that English investigators must not be behind their co-workers abroad in 
the practical application of the discovery. Dawson Turner in Edinburgh showed a series 
of X-rays on February 5. One of the first surgical applications to be reported was that 
of a bullet in a boy’s wrist, .treated and written up by Sir Robert Jones and Sir Oliver 
Lodge [28]. On February 24 Sydney Rowland, of St. Bartholomew’s Hospital, gave a 
demonstration before the Medical Society of London. Half Edwards in Birmingham 
had localized a needle and a bullet by means of the X-rays; he also produced an X-rav 
of a vertebral column. At Aberdeen MacKenzic Davidson had also carried out similar 
work by the middle of February. Silvanus Tliompson, Oliver Lodge, Schuster and other 
great physicists were taking much interest in the application of the method to medicine, 
and Silvanus Thompson soon became the first President of the Rontgen Society. One 
of the most energetic of the early British workers was Dr. John MacIntyre of Glasgow, 
who was the pioneer of fluoroscopy by means of his cryptoscope. In addition to bi.s 
abundant work on the bony structure of the limbs, he obtained distinct shadows of the 
vertebral column and ribs [29]. By April for his cryptoscope he was using calcium 
tungstate, which had been recommended for this purpose by- Edison after te.sts on 
eighteen hundred substances [30]. Edison himself probahlv first used the stereoscopic 
screen. In examining the antrum of Highmore MacIntyre tried putting small X-rav 
tubes in the mouth, and the screen outside. He paid great attention to the degree of 
hardness of his tubes, and he sometimes kept the air-pump connected in order to obtain 
a correct vacuum [31], He pointed out that a tube can be restored to its correct condition 
by the use of a Bunsen burner. In November 1896 MacIntyre was the first to use a 
succession of X-tay pictures of moving objects, viz. a frog’s leg in motion [32], and he 
was also the first to devise the method of photographing the fluoroscopic screen which is 
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A word should I)C said rcgaidinjj ihc suggestion, frequently made, that the discovery 
was an accident, ^ cars later Alififllctoti fl6j in Americ-a, who had been one of Rdutgen’s 
students at the time, stated that the discovery w.as made hcctfiise Kdntgcn happened to 
mark the page of a hook wliicJi lie was reading hy placing a metal kev between the 
pages. By accident also he hajtjtened to lav this hook on a photograjtliic plate. Later, 
when lie developetl the plate, prc.sto, there' was the -shadow of the kev! Perhaps this 
story demand.s a little loo much nf the element of coincidence. It should also be 
rcnicnihered tliat Middleton was only a sitident, and even Hdntgcn’s a.ssistants did no.t 
know what he was searching for. Seven months after the discovert' MacKerizic Davidson 
a.skcd Jlontgen what he was doing with the Hiitorf tube when he made the discovert'. 
Rontgen answered : ‘ I was looking for invisible rays” fl7|. It .seems just to conclude lliat 
Riintgcn knew what he was looking for, though he coidd hardly have fore.seen its propertie.s; 

At the historic lecture on January 23 to which I liavc already refcrretl Rontgen described 
his early attempts to take X-ray photographs through his kiboratorv door. At the end 
of the lecture Jliintgcn took an X-ray i)hotograph of the hand of the chairman, von 
Koelliker, and the latter proposed that in future the ravs should he called “Rdntgcn'.s ravs”. 


RuAcnioN lo Tin: Discovicnv i.v tiii: Scm.vnnc ASn Woiu.ns 


'fhe reaction to the discovery was immediate, llte news leaked out to the Vienna 
Pressc, from which it was copied hy other papers, including the London Standard. From 
the Standard the world cable was sent on January 6. 'J'iie news appeared in the American 
Press on January 8. Tlie Saturday Jievieu- h.'id a detailed dc.scripiion on Jaiiuary 11, 
L’llliistratioii on January 25; and the Literary Digest on the same day. The first mention 
of the di.scovery which 1 have been able to fiiul in the British or American Pre.s.s occurred 
in the Lancet. The comments of this journal arc interesting. In its first leader on 
January II it treated the whole matter as a Dickensian joke [IS]. A week 'later, 
stdrscquetit to the confirmation hy Mr. A. A. Campbell Swinton of tlic practicability of 
obtaining an X-ray photograph of the human hand, this journal unbent to the c.Ntent 
of .saying "the po.ssiliility of the application of this discovery ns an aid in medical 
and surgical practice is a shade nearer probability” [19]. By the 25th it .agreed that the 
di.scovery had been completely confirmed, and mentioned with apparent gratification 
that “the application of this remarkable phenomenon to the discovery of hullcts and 
abnormalitie.s’ in the structure of bone has already been made, with v'cry promising 
results" [20], The lirilisli Medical Jaurnal, liaving had the advantage of a week’s careful 
consideration in avoiding a precipitate dcci.sion, published an article by. Profe.ssor Arthur 
.Schuster of Manchester on Januarv 18 [21]. Professor Schuster had seen X-ray photo- 
graphs which Rontgen had sent him. and he had no hesitation in saying that a most 
important discovery had been made. ■ He also said that it was not ncces.snry to^ 
into "the many possible medical applications which this photograph opens out . By 
February 1 the British Medical Journal was able to announce, in a long and most 
cnchusiaric leader [22], that Profc.ssor Lannclonguc of the Trous.sctiu Hosjnt.al, assisted 
by Oudin and Bnrthelcmy, had already X-rayed his case.s, and h.id submitted to the 
Academy several negatives of human limbs, one show'ing a diseased femur, and anotner 
tuberculous dactylitis. The writer of this Icrader was emphatic that the r.'iys would 
valuable in the diagnosis of ob.scure fractures and internal lesions generally, but he regie et 
that they could not be focu.scd by lenses. Nature announced the di^overy on jami.ry 
16, and, as 1 said prcviouslv, the following week it printed the first English translation 
of the Prclintinary Communication. The Neso York Medical Record passed ‘ 

of suspended animation on Februan' I to a condition of the most rosy op im . 
February 15 [23]. After a brief latent period all journals were most enthu.siastic. 

There appears to have been considerable misconception in the e.aily ^-f,fnpared 

the real possibilities and uses of X-rays. I have read very ^ „ '.JiFici, jg 

during these first few months, and most of them use the term p rotog . p - ’ 

. ,a . „ , ,r. »T.. T -wiiw Foai «iP!»estme the term scqio 

cr the heading 
but the writer 


strictly a misnomer. By March 10 Mr. Justice Wills [24] was suggesting c 
graphy”, and a few days later the British Medical Journal had a ea 'P’ 
IVantld a Name: Ndiv Photography [25]. "Skiography” was suggested, bv 


Later writers 


suggested "katho- 


•found "radiography" and "actinogr.aphy” a trific vague, the time 

graph” and %athodegraphy”. ; There were 

being the new procedure remained as much meat for r pftcct that much technicai 
the physician. Sensible suggestions very soon appcarec nnrfonncd by e.vperts. The 
skill wks required, and that the actu.al exposures ^ few understood the 

other common misconception in all circles arose out of the fact 
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real possibilities of X-rays in rendering practicable the takings of an X-ray film tvith 
a relatively short exposure, and that this exposure might be subsequently shortened by 
improvements in the plant. At that time many X-rays of hands were taken with 
exposures of a .few minutes. Nevertheless, a number of communications appeared 
pointing out that penetration could be obtained by other types of rays. On March 10 
Mr. Lascelles-Scott sent to The Times a print from a negative made by these emanations 
— a “vibriograph”, as he called it. The fact that the exposure was three and a half 
weeks rather altered the possibilities of the method in the domain of medicine [26]. 

It would seem that the attitude of the popular Press had much influence on the future 
development of the new methods. Journals in all countries had comments and jokes on 
the X-rays, and these served to make people interested, and stimulated them to ask 
their physicians to take X-ray pictures if they were in doubt. These comments often 
illustrate the misconceptions to which I have referred. For example, early in 1896 a 
photographer sent a customer an X-ray picture of a needle embedded in a human foot. 
He received the following reply: “Photograms received, very tame. Send more sensa- 
tional ones, such as interior of the belly, backbones, brains, liver, kidneys, head, lungs, 
&c.” By June a Miss Willard, a prominent temperance worker in the United States, 
was saying: “I believe the X-rays are going to do much for the temperance cause. By 
this means drunkards and cigarette smokers can be showm the steady deterioration of 
their systems, which follows the practice — and seeing is believing!” There was obviously 
a belief that some sort of waistcoat pocket X-ray apparatus might be developed, and 'a 
progressii-e London firm even advertised X-ray-proof underclothing. An Assemblyman 
from New Jersey actually introduced on February 19, 1896, a bill into the House at 
Trenton, N.Y., “prohibiting the use of X-rays in opera glasses in theatres”. The same 
idea is e.xpressed in the delightful cartoon in Punch of March 7, 1896. 


Df.VELOP.MENTS in the Me01C.«. ApPLIC.\TIONS of X-KAVg 

As has already been mentioned, the first X-ray photograph of the human body taken 
in this country by Rontgen’s method was made by Mr. A. A. Campbell Swinton and 
Mr. G. Stanton in the second week of January 1896. The exposure was four and a half 
minutes [27]. According to Pullin [3], Swihton's first X-ray of the human hand was 
made on January 7, the day after the announcement of the discovery by Rontgen, and 
the exposure was twenty minutes. It was reproduced in Nature on Januaiy 23, was 
demonstrated at the Physical Society, on January' 24, and on February 13 at a lecture 
before the London Camera Club. By January 23 Swinton had announced that lantern 
slides of this X-ray were available, and shortly- afterwards he opened a laboratory for 
X-ray work in Victoria Street. By February 1 Neusser in Vienna had obtained X-rays 
of gall-stones in the gall-bladder, and a calculus in the urinary bladder. The Lancet was 
now proclaiming that English investigators must not be behind their co-workers abroad in 
the practical application of the discovery-. Dawson Turner in Edinburgh showed a scries 
of X-rays on February 5. One of the first surgical applications to be reported was that 
of a bullet in a boy's wrist, .treated and written up by Sir Robert Jones and Sir Oliver 
Lodge [28]. On February 24 Sydney Rowland, of Sf. Bartholomew’s Hospital, gave a 
demonstration before the Medical Society of London. HalL Edwards in Birmingham 
had localized a needle and a bullet by means of the X-rays; he also produced an X-rav 
of a vertebral column. At Aberdeen MacKenzie Davidson had also carried out similar 
work by the middle of February. Silvanus Thompson, Oliver Lodge, Schuster and other 
great physicists were taking much interest in the application of the method to medicine, 
and Silvanus Thompson soon became the first President of the Rontgen Society. One 
of the most energetic of the early British workers was Dr. John MacIntyre of Glasgow, 
who was the pioneer of fluoroscopy by means of his cryptoscope. In "addition to his 
abundant work on the bony structure of the limbs, he obtained distinct shadows of the 
venebral column and ribs [29]. By April for his cryptoscope he was using calcium 
tungstate, which had been recommended for this puipose by Edison after tests on 
eighteen hundred substances [30]. Edison himself probably first used the stereoscopic 
screen. In examining the antrum of Highmore MacIntyre tried putting small X-rav 
tubes in the mouth, and the screen outside. He paid great attention to the degree of 
hardness of his tubes, and he sometimes kept the air-pump connected in order to obtain 
a correct vacuum [31]. He pointed out that a tube caii be restored to its correct condition 
by the use of a Bunsen burner. In November 1896 Maclntvre was the first to use a 
succession of X-tay pictures of moving objects, viz. a frog’s leg in motion [32], and he 
was also the first to dense the method of photographing the fluoroscopic screen which is 
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A word should he snid regarding the suggestion, frequently made, that the discovery 
was an accident. Years later iMiddlcton [16] in America, tvho’had hecn one of Rontgen's 
students at the time, stated that the discovery was made hccaiisc Riintgen happened to 
mark the page of a hook which he wa.s reading by placing a inctnl key between the 
page.s. By accident also he happened to Jay thks liook on a photograpliic plate. Later, 
ii'hc/i lie developed the plate, [tre.sto. there ira.s the -shadow of the key! Perhaps this 
story demands a little too mtich of the element ttf coincidence. It should also be 
reniemhored that Middleton was only a siudent, and even Ronigen'.s assistants did nqt 
know what he was searching for. Seven months after the discoverv MacKciizic Davidson 
asked Rontgen wiiat he was doing with the Hittorf tube when lie made the discovery. 
Rontgen answered: “1 was looking for invi.sihle rays” [17], It seems just to conclude that 
Rontgen knew what he was looking for, though he could hardly have forc.scen its properiic.s. 

At the historic lecture on January 23 to which I have already referred Rontgen described 
his early attempt.s to take X-ray photograph.s through his lahoraiorv door. At the end 
of the lecture JUiiitgen took aii X-ray photograph of the hand ol' the chairman, von 
fCoelfiker, and the latter proposed that in future the rays should be called "Rbntgcn’.s rays”. 


RitacTios TO Tur. Di.sc.ovi-.ky j.v tui: Scii-vni'ic and Sociai. Woni.ns 


The reaction to the discovery was immediate. Tbc news leaked out to the Vienna 
Presse, from which it was copied by other papers, including the London StaiuhncL From 
the Standard tiic world cable was .s'cnt <iu January 6. Tlie new.s appeared in the American 
Press on January 8. Tlie Saturday Rei'ict:- had a tJetailed ilcscription on January 11, 
L’llluatration on January 2.s; and the Literary Digest on the same day. The first mention 
of the discovery which 1 hat'c been able to find in the Britisli or American Press occurred 
in the Lancet. The commenr.s of this journal arc intcrc.siing. Jn its first leader on 
January 11 it treated the whole matter as a Dickensian joke flS). A week Tatcr, 
subsequent to the confirmation by Mr. A. A. Campbell Swinton of tlie practicability of 
obtaining an X-ray pliotograpli of the human hand, this journal unbent to the extent 
of saying “the possibility of the aiiplicattott of this discovery as an aid in medical 
and surgical practice is a shade nearer probability” [19]. By the 25tli it agreed that the 
discovery had been completely ctinlirmcd, and mentioned with apparent gratification 
that ‘‘the application of this remarkable plicnomcnon to the discovery of bullets and 
abnormalities in tlie structure of bone has already been nintlc, with very promising 
results” [20]. The Britisli Medical fonrnal, having had the advantage of a week s careiiii 
consideration in avoiding a precipitate decision, published an article by Profe.ssor Arthur 
Sdiustcr of Manchester on Januarv 18 [21], Professor Schuster had seen X-ray photo- 
graphs which Rontgen had .sent him. and he had no Jicsitation in .saying tliat a mos 
imjjortant di.scovcry had been made. • He also said tliat it was not necc.ssaiy to 
into ‘‘the many possible medical apjdicatioii.s which this photograph ojicns out . 
Febrvvavy ! the British Medical Journal was able to announce, in o *ong aoo n 
ciuluisiatic leader [22], that Professor Laimelonguc of the Trousseau Hospital, assisieo 
by Oudin and Barthelcmy, had already X-rayed his cases, and had 
Academy several ncgativc.s of luiman limbs, one showing a diseased femur, an * 
tuberculous dactylitis. The writer of this leader was emphatic that the rays P . . 

valuable in the diagnosis of obscure fractures and internal lesions generally, but ic -b 
that they could not be focused by lenses. Nature announced the ^''^^overy' on an > 

16, and, as 1 said previously, the following week it printed the first *''8 ^ 

of the Preliminary Camumuication. The Nen' Vorh Medical Recor P‘ on 

of suspended animation on February 1 to a condition of the n os V ^ 

Februniy 15 [23], After a brief latent period .all jonrnnls were most enth u . 

There appears to have been considerable misconception mmernei 

the real po4ibilities and uses of X-rays. 1 have read 7hich is 

during these first few months, and -nmTcstinf the term ‘‘scoto- 

strictlv a misnomer. By March 10 Mr. ® Eacier under die heading 

graph'y”, and a few days later the British but the writer 

Wilted a Name: Nexc Photography [la]. Skiograpliy wn. sigg .^ sugge.sred "katho- 
- found ‘'radiography" and “actinography a “ stion-s,' bu? for the tune 

graph” and ‘‘kathodegraphy”. There wcie ^ , photographer ns for 

being the new procedure remained as much meat i ^ 1 techmeal 

the physician. Sensible suggestions very 

skill* W.TS required, and that the actual he fart that few understootf the 

other common misconception in all circles atosc out of the 
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Hi)Nh:i;.v‘.s Ci^isinc: Vr.Mts 
O’ March 3. (ggg . . 

of Doctor of "'“rzbiirg cDnfcrml mi Riimgcn the hononirv 

tojn, bill riedined 'to ,1, .V *" "'l!’*' ••'fccpte.I tlie Koval Kavarian Onler of il.e 

fte same VMi- I, '■ i 


acccjjtec 

"s'on" svhicli went with it {•121. 


ilic 

In Novcniher 


-''Se same vcnr'r.' !>•''rIk•le 

p . w.incd this'io.vhl'*^!*”!-’'*’'^ l^iinifort! Medal of die Koval Society. IDnring the 
fftn that he later rcerett. i'*i B"*'!- 1»'< '< *<>1(1 hy Margrct 

1896 U3) ■•ction. His secontl coniiminication on the X-ray.s, of 

-'f/I that air thrmiel' ^ tiischarge of electrified Iiodies hy the X-ray.>;." He 

„ .. dccirified l„wlL'.' r passed retained this property' of dis- 

".'s. He extenrif-a i,:_ “’F time after it had been actually .sidjjcclcd to the 


passett retained tins property of dis 

k' evnrp'^ hi.s \i 

, , tn(j tOniMti • • » ' v«*ki(Vl «l)i>U iil UllIVI lllcltWt J<U.'> IJUMUCh aiKJ 

^J^iUscnc as their * *>pjni(>n^ that any solid, and jKJssihiy liquids and gases as avcII, 
^^fflparison of the **'''*‘^ communication (IS97) [-Hj Kbntgen dealt with 
*f2asparcncv of cern*'"'^''^'*'' fatliation of itvo discharge tubes, and the value of the 
•|■^nsnareIn' r” "’aterials for ray.s produced from different tubes. AH bodies 
with til ” harder tube than for those of a softer one. 


more 

also 


He 


’’€11(101100 of't!”wtfrr'*_*''‘^*'^°^'F hardening of tubes, and he stated that he had so far 


«'e thllraction of the ravs. 


I^hod. durino'ti Kiintgen's papers shows that his output fell rapidly a 

rp<;iii( wnc 3898 to I92i Jie wrote onlv cigltt papers. It would sc 


Prefer 


^tesor ■'viih his transfer to Munich. 

flwr pvr,i, 'F^<'’*nr_of the Physical Institute in the 

%rcc 


after this 
seem that 
in 1900 he accepted the post of 
University of that city. There is 


’’ dc,1r cvdIt ■ '" ‘“c c-iiysii 

in decision to go to Munich, but Dr. H. P. Bavon, who took a 

1 h, n ^'"8 *» '902. informs ^ - - • ■ • ' • 


^’ntgen by tr^ n'*^^ V* informs me that oflicial pressure was brought to bear on 

ar c.-. B.-ivarian Government, which wanted his name to dignify the capital of 

I'r.aulein Boveri savs that after 1900 fame and shyness raised a wall 


*3' St.-uc [451 

srouacl 

f^mainecl . an opening could be made occasionally, but which 

” 1901 a intact until his death. The first Nobel Prize w.as awarded to him 

he' other honours were .showered upon him. During the years 1909 to 
Pra health, and he had nvo attacks of haemoptysis. 

mentions that the rumour had preceded him to Munich to the 
’ot aere' ^ i dilTicult to get on with. To quote her words, she says that “if he did 
his reie^'"*”' ^ person, he could be gruff and even rude”. There seems little doubt that 
"hich'^O^i”” particle “von” to which he was entitled by the Bavarian honour 

-Muni b X conferred on him, had not been well received in the court circles of 
atih™’ ''^ffezburg h.ad been his spiritual home. Rontgen died on February JO, 1923, 
^ age of 77 venrs. 


Rontge-v’s Pl.\ce in History 

p is as vet too early to determine the place of Rontgen in the history of science 
“•asser [46], who is an enthusiast, sums up his attitude to scientific investigation in the 
loUpwing passage: “The salient feature of Rontgen’s ivork, which make.s him an e.xcellent 
y.eprescntative of classicism, was his persistence and his critical honesty in making observa- 
^ons and ineasurcmenis. He approached the solution of physical problems with great 
acuity and relentless thoroughness. Over and ever again he worked out new control 
experiments in order to convince himself thoroughly of the absolute accur.acv of the 
.*■6511115 which he had obfained, and with great scepticism he .ilwavs warned against accent- 
•ng any hypothesis which was not based upon sound e.xperimental evidence. Therefore 
*he results' of his work which were published in his papers are disnnguislied hv a rare 
reliabilitv, combined with remarkable classical brevity and simpliciiv. Riintgen' was an 
experimental physicist in the truest sense of the word.” - * ”” 

On the other hand, these features alone without a succession of hrilli-,nr >. 1 ,; 
do norLdlca.e genius. Many outstanding physicists in thifcounarcon ^ 
p- »- rvtber work was not of the same order as th'ir i \ ^consider that 

Tt is undeniable that the achievements of men such '•kcovery of 



nioniic physics. The stage was set for the “* u>e dt _ _ 

^Tictoi chosen by fate to take the cue. Had he failed to'd Rontgen w.as 

certainly have been made bv another. Even though Ids Ts 'i'" f "’ould 

work is in n® "?>' d'nunished, and his fame is secure as 'kc value of his 

benefactors during the mneteentli century. ° gieatest of mankindls 
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PwccaUwjs of the Jioj/al Sockhj of Medicine - 3:1 


now iisi'd in inini:utire nulioyraphy He jvjis able to obtain an X-ray with a single 

intcrrii/jtioji — he hati indeed done this iti April — and he was therefore the founder at 
X-ray dnetnatography. Dnriitg tlic year 1896 alone MacIntyre piildished eighteen papers 
on X-rnys. Sir Herbert Jnekson chose puiassiiiin platino-cyanidc as the salt which gives 
the best results, and in March 189-1 he devised the first focus tube. 


As an indication of the work wliich was done bv these pioneers, the following list of 
those wlio contribiitcd most to the literature of X-ravs during the year IfiDC will serve 
to show- the c.xtent, if not the ciuality, of the work of individual investigators: Battelli 
(Pj.sa) — 12 papers (6 with Garbasso); 'Denoist and Hurmuzcscu (Paris) — 7 papers: Bufonr 
(Lausanne) — tl papers: Edison — G papers; Iinbcrt and Bertin-Snns (Paris) — 9 papers: Sir 
Oliver Lodge — 15 papers'; J. MacIntyre (GIn.sgow) — 17 papers together with a joint paper; 
MacKcnzie Davidson (Aberdeen) — 5 papers: Mayer (New York)-^ papers; Mcsiin (Paris) 
— 5 papers; Morton (New York) — 8 papers: Oudin and Barlhelcmy (Paris ) — i papers: J. 
Perrin (Paris) — 0 papers on the physical aspect; Poincare (Paris) — 7 papers on technic.ii 
aspects; Pupin (Netv York) — G paper.s; Highi (Bologna)— 15 papers on technical .aspects: 
Roiti (Italy) — 8 papers on technical aspects; S. Rowland ‘(London) — 1C papers; Sella and 
Maiorana (Kome) — 5 papers: Stcnbcck (Stockholm) — 5 paper.s; Stine (Chicago)— 9 pap-rrs; 
Campbell Swinton (London) — 20 papers: Silvanus P. Thompson — 7 papers; E. Thomson 
(Lynn, Mass.) — 1C papers; Sir J. J. Tliom.son — numerous papers; E. Villari (Italy) — 1< papers. 

Great credit is due to Sydney Rowland for his pioneer work on most aspects of X-ra.vs. 
As early :is the beginning of February 189G (he British Medical Jonrttal appointed him as 
a Commissioner to report periodically on new developments. This he did very frequently 
for a long period. As a radiologist, 'his work was of a very high order. As -'■n ex.amp!c 
of the progrc.ss which was being made it may be mentioned that in the case of Campbell 
Swinton's first X-ray of the Jiand. the exposure was about twenty minutes. By 
29 Rowland was obtaining a similar result with a 20 second exposure [_311. His nrst 
report to the British Medical Journal appeared on February 8. In May 189G he puBiisni-a 
in London tiie first journal exclusively devoted to X-rays~the Archives of CUntcai oxin- 
f/raphj/. It was very successful, and’ in the following' year it was onlarg^_ uBacr u.e 
joint editorship of himself and W. S. Hcdicy with the title Archire.c of the 
About the same time were founded the American X'-rop Journal, and the Fortscnnite o i 
dem Gcbicte rfer Rdntgcnstrahlcn. 


I have seen many of those early papers, but a brief mention can be made of onl' 9 ^ 
which have opened up now path.s. In March 189(1 Becher of Berlin Ynd 

plumbi subncct. into the stomach and intestines of recentl.v killed 
was able to demonstrate the contents by X-rny.«. He suggested ih.at wbat was rcqui 
for the human was a solution which dobs not damage the stomach, and which ‘s vp-’ l 
to the X-rays. This might bo of use in eases of fistula. He also suggested the dci m i. 
of the stomach b.v means of air. A little later Schrwald of Freiburg i. of 

that X-ra.vs were absorbed by clilorinc, bromine and iodine, and he suggested innv ^ 
these substances mifiht be used to fill the internal organs. In the autumn ‘hv 
year Cannon of Harvard watched pearl buttons passing down the oesophagus oi n o i- ‘ . 
he gave capsules of bismuth subnitrato to frogs. In July' 189C MacIntyre 
located a stone in the kidney by X-ray.s. Even scientists were not completely' 
the optimism which was displayed by the popular Press. In February’ brain 

from America that after the shadow of a bone was projected willi X-rays on me 
of a dog. he immediately became hungry [351. 

From the earliest days there arc suggestions regarding the use of X-rays 
On February 1, Ly'on had a letter in Uie Lancet in wlricli he suggested had 

tuberculosis might be treated in this way, but three weeks later he reporlw m-o ^ ^ 


Bacillus coll and Bacillus typnosus respcctivelv; all results were negative i-’; J- 
successful use of (he rays in treatment was rnade by L. Freund of V'ienna m " .p, 
1898. The patient was a girt with a pigmented birthmark. From then on of 

were treated by' various modifications of the method. There were many „) 

attempts to treat chronic fatal diseases witli X-rnvs. For example Despeignp i-)®) . 
Lyons claimed that he had obtained marked improvement of a cancer of the stomacn 
two half-hour sittings daily for two or three w.eeks. Early reports of risks to 0P°‘r 
came from Edison’s laboratory. Daniel (39] found that in a patient who had ah .^^PP'Xn 
of one hour for an X-ray of the skull, there resulted an area of epilation of the scaw- 
two inches in diameter. In July 1896 Marcuse reported an experiment carried out on a 
young man, who received one or two doses (each of five to ten minutes) daily for lom 
weeks on his scalp. Alopeci.a was followed bv erythema, conjunctivUis. and then e.xcona- 
tion of skin over the ' ' ' ' ' ' ' ^ ’’ ‘ " 

resulting from X-ray's 

at least two’ books hav'e been devoted to biograpliies — . - 

worthy. of note that Rontgen, for purely scientific reasons, his observation 

from inside a lead cabinet. So far as I am aware he never suffered any- ill-effects -rom 
the rays. 

Davis and Keen of Philadelplda made the first X-ray of a pregnant woman m February 
1896 [41], - . 

During these early days a number of advances ^ve^ome g?o.i^^^^ 

aspects of the plant. -Tube holders were a difficulty. certainly they were used first 

that the Italians were the first to use the rays in warfare, bW c 
on a considerable scale by the British in the Nile e.xpedition of lUJa. 
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Roxtcen’s Ci.osixc Years 

On March 3, 1896. the University of Wurzburg conferred on Rontgen the honorary 
degree of Doctor of Medicine. In April he accepted the Royal Bavarian. Order of the 
Crown, but declined to use the particle "von” which went with it [42]. In November 
of the same year he was awarded the Runiford Medal of the Royal Society. During the 
war he sacrificed this medal to Germany’s demand for gold, but it is told by Margret 
Boveri that he later regretted his action. His second communication on the X-rays, of 
March 8, 1896 [43], deals with the discharge of electrified bodies by the X-rays. He 
noticed that air through which the rays had been passed retained this property of dis- 
charging electrified bodies for some time after it had been actually subjected to the 
rays. He extended his view that X-rays could arise in other materials besides glass, and 
he expressed the tentative opinion that any solid, and possibly liquids and gases as well, 
might serve as their origin. In his third communication (1897) [44] Rontgen dealt with 
a comparison of the intensity of radiation of two discharge tubes, and the value of the 
transparency of certain materials for rays produced from different tubes. All bodies 
are more transparent for the rays of a harder tube than for those of a softer one. He 
dealt also with the spontaneous hardening of tubes, and he stated that he had so far 
no evidence of the diffraction of the rays. 

A survey of the whole of Rontgen’s papers shows that his output fell rapidly after this 
period. During the years 1898 to 1921 he wrote only eight papers. It would seem that 
this result was associated with his transfer to Munich. In 1900 he accepted the post of 
Professor and Director of the Physical Institute in the University of that city. There is 
no clear explanation of his decision to go to Munich, but Dr. H. P. Bayon, who took a 
degree in Wurzburg in 1902, informs me that official pressure was brought to bear on 
Rontgen by the Bavarian Government, which wanted his name to dignify the capital of 
that State [45]. Friiulein Boveri says that after 1900 fame and shyness raised' a wall 
around Rontgen, through which an opening could be made occasionally, but which 
remained essentially intact until his death. The first Nobel Prize was awarded to him 
in 1901, and many other honours were showered upon him. During the years 1909 to 
1913 he was not in good health, and he had two attacks of htemoptysis, 

Friiulein Boveri also mentions that the rumour had preceded him to Munich to the 
effect that he was difficult to get on with. To quote her words, she says that "if he did 
not agree with a person, he could be gruff and even rude”. There seems little doubt that 
his rejection of the particle “von” to which he was entitled by the Bavarian honour 
which had been conferred on him, had not been well received in the court circles of 
Munich. Wurzburg had been his spiritual home. Rontgen died on February 10, 1923, 
at the age of 77 years. 


Rontgen’s Place in History 

It is as yet too early to determine the place of Rontgen in the history of science. 
Glasser [46], who is an enthusiast, sums up his attitude to scientific investigation in the 
following passage : “The salient feature of Rontgen’s work, which makes him an excellent 
representative of classicism, was his persistence and his critical honesty in making obsena- 
tions and measurements. He approached the solution of physical problems with great 
acuity and relentless thoroughness. Over and over again he worked out new control 
experiments in order to convince himself thoroughly of the absolute accuracy of the 
results which he had obfained, and with great scepticism he always warned against accept- 
ing any hypothesis which was not based upon sound e.xperimental evidence. Therefore 
the results of his work which were publi.shed in his papers are disringuished by a rare 
reliability, combined with remarkable classical brerity and simplicitv. Rontgen was an 
experimental physicist in the truest sense of the word.” 

On the other hand, these features alone without a succession of brilliant achievements 
do not indicate genius. Many ou«tanding physicists in this country consider that 
Rontgen’s other work was not of the same order as that associated with his discover)* of 
X-rays. It is undeniable that the achievements of men such as Sir William Crookes,^ Sir 
J. J. Thomson and Sir Ernest Rutherford were consistently more vainabie in the develop- 
ment of atomic physics. The stage was set for the discovery of X-rays, and Rontgen was 
the actor chosen by fate to take the cue. Had he failed to do so, "the discoverv would 
certainly have been made by another. Even though this is admitted, the value of his 
work is in no way diminished, and his fame is secure as one of the greatest of mankind's 
benefactors during the nineteenth centurv. 
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